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Chapter 1. Introduction

1.1. Background

An increase in transportation budgets the past two decades and a consequent movement toward more
outsourcing of DOT activities can be significantly attributed to two historic events. The 1998
authorization of the Transportation Equity Act of the 21st Century (TEA-21), which resulted in an
average increase in state funding of more than 44% in transportation programs. The subsequent
authorization of the Safe, Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for
Users (SAFETEA-LU) in 2005, which extended and expanded the TEA-21 (Warne 2003). As a result,
DOTs were able to complete projects that would have not been feasible without the additional funding.
While these additional projects will decrease congestion and increase transportation safety, the DOTs
have not seen a sufficient increase in personnel to manage the additional work. Consequently, TxDOT
and other state DOTs are addressing their workforce challenges by outsourcing key project
responsibilities that were previously performed by in-house DOT forces and adapting their practices to
perform construction administration more efficiently.

TxDOT’s Construction Division and the district construction departments have a shortage of skilled
inspectors and that is impacting TxDOT’s ability to efficiently manage its QC/QA workload, as
suggested by anecdotal evidence. Several large highway projects, especially in the urban areas, where
contractors are working six or seven days each week, result in construction inspectors working overtime
in order to inspect the work as it is completed. Long-term overtime is a known cause of fatigue (Hanna
2005), and labor laws typically limit the number of consecutive days that a person can work. As a result,
the district personnel have had considerable difficulty meeting the inspection needs and requirements,
especially because state DOTs have difficulty recruiting and retaining experienced and well qualified
inspection personnel. The situation is further complicated with the increase in complexity of
transportation construction projects.

TxDOT faces significant workforce challenges, particularly in the districts, where the testing and
inspection workload is increasing but the workforce is decreasing. As a result of these workforce
challenges, TxDOT is looking for more effective ways to manage their testing, inspection, and
measurement workload. They are looking to other DOTs from which they believe much can be learned.
Other states are facing similar workforce challenges and have taken actions to implement procedures to
reduce their construction inspection workload. Such procedures include increasing contractor testing and
inspection responsibilities, outsourcing testing and inspection to third parties, creating extensive training
and certification programs, and modifying their specifications to minimize time intensive testing and
measurement. Accordingly, there is a need to summarize the best practices from those state DOTs that
have already instituted successful programs to reduce the QC/QA workload that could potentially aid
TxDOT in addressing their specific workload challenges. This project summarized TxDOT’s current
workload challenges, identified successful workload reduction strategies that have been implemented in
other state DOTs, compared TxDOT’s challenges and practices to the other states’ challenges and
practices, and lastly prioritized the workload reduction strategies implemented in other states that could
be applied to manage TxDOT’s workforce challenges.



1.2.  Methodology

At the onset of this study, the researchers met with four high level inspectors that are part of a special
program within TxDOT designed to train and mentor inspectors, identified as the Inspector
Development Program (IDP). The IDP Team discussed testing, inspection, and measurement challenges
faced by inspectors within TxDOT. An initial list of workload challenges was developed, and these
challenges were used to structure subsequent interviews with personnel from TxDOT and other state
DOTs. In-person and phone interviews were conducted with five TxDOT experts who had knowledge of
concrete, hot mix asphalt, soils and bases, testing and materials, and striping. Directors of Construction
from eight districts, both urban and rural, were also interviewed to identify challenges unique to various
districts. The purpose of the interviews conducted with TxDOT officials was to investigate the impacts
of the workload challenges identified by the IDP Team, identify additional workload challenges unique
to various districts, and lastly gather suggestions for making changes within TxDOT to reduce the
testing, inspection, and measurement workload.

Concurrently, telephone interviews were conducted with eight state DOTs who were selected randomly
from regions across the U.S. These states interviewed include: Arizona, California, Florida, Indiana,
South Carolina, Virginia, Washington, and Wisconsin. The purpose of these interviews was to identify
potential workload reduction strategies that other states had successfully implemented to reduced their
workload challenges and could potentially be of benefit to TxDOT as well. These states were questioned
about their own workload challenges and innovative solutions they had developed. In addition, they
were questioned about whether they were also experiencing challenges similar to TxDOT and if they
had developed effective solutions. Documents, such as specifications, manuals, policies, checklists, flow
charts, etc., were requested to allow the researchers to examine specific language, diagrams, and
products that might provide a model for implementing other states’ innovative workload reduction
strategies within TxDOT.

After the interviews were completed, the researchers compiled the data and identified over 100
workload reduction strategies that were recommended by TxDOT and other states. Several strategies
were consolidated, and a list of 60 strategies was presented to members of TXDOT’s Project Monitoring
Committee. The Project Monitoring Committee reduced the 60 strategies to 31. These strategies were
used to conduct a ranking workshop during which 14 TxDOT subject-matter experts and district
personnel reviewed each strategy and ranked it according to the eight criteria identified in Table 1.1. A
list of the workshop participants is included in Appendix Al. The ranking workshop was conducted on
June 12, 2008. The research team prepared a package of materials for the workshop. From those
materials, a list of the preliminary workload reduction strategies is included in Appendix A2 and the
information sheets developed for each strategy is included in Appendix A3.

The research team realized that not all the criteria were equally as important. As a result, members of
TxDOT’s Project Monitoring Committee and IDP Team performed a weighting exercise to assign
relative importance to the eight criteria. The weightings were averaged based on the responses and then
normalized. The final results were analyzed to determine which workload reduction strategies will likely
provide the greatest benefit to TxDOT. For each of the workload reduction strategies, the workshop
rankings and weightings were combined to give a ranking raw score. Using the raw scores, each strategy
was rank ordered from 1-31. This paper presents the rank ordered list of workload reduction strategies
that are being considered for implementation in order to ease TxDOT’s workforce challenges in Section
2.2. The focal point of this document is on the guidelines developed by the research team that TxDOT
can use to implement the top 5 ranked workload reduction strategies broadly throughout the districts,
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which has been included in Section 2.3. The PMC group also identified two additional strategies that
were not ranked in the top, but they wanted to be included in this implementation guide. They have been
identified as workload reduction strategy specialty 1 and 2. The implementation guide is a summary for
each strategy of the findings from the research group as well as valuable information that TxXDOT needs
to take into consideration upon implementation of the suggested strategy.

Table 1.1: Criteria for Evaluating Workload Reduction Strategies in Response to the Question: How
does implementing the workload reduction strategy impact each criterion?

Criteria Description

1 | In-House Control Over Quality The amount of TxDOT in-house control over quality.

The long-term performance of the highway component over its entire life

2 | Quality of Project or Product cycle.

3 | TxDOT Inspection Workload The total current inspection work hours.

TxDOT Non-Inspection Workload The implementation of the strategy may impact TxDOT personnel oversight

4 (Administration and Oversight) and efforts in some other areas (or department/division, such as human
resources).
5 | Direct Project Cost The bid or contract cost.

The overhead cost incurred by TxDOT for providing in-house inspectors
(for example, training and certifications). In addition, the cost incurred by
TxDOT for outsourcing QC/QA services to third-party consultants (for

Indirect Cost
6 | (e.g. consultant contracts, training,

certification . .
) example, rent-a-techs and professional service contracts).
7 Need for (or Development of) New New processes, tools or resources that will have to be created in order for
Processes, Tools or Resources the strategy to be implemented.

How easy it will be to implement the strategy when considering

E f Impl i X .\ .
8 ase of Implementation economical, political, and legal or any other constraints.

NOTE: Criteria 1-6 are ranked from Decrease to Increase; Criteria 7-8 are ranked from Low to High. Each ranking has a
No Change option.

1.3.  Organization of Synthesis

This guide book is divided into three chapters. Chapter 1 presents the project’s background, purpose,
methodology, and summary of findings. Chapter 2 presents the recommended guidelines for successful
implementation of the workload reduction strategies throughout TxDOT. Each guideline developed in
Section 2.3. includes the following sections: Description, Potential Benefits or Intent, Implementation
Strategy, Conditions for Successful Implementation and Cautions, Anticipated Cost for Implementation,
Examples, References and Attachments if needed. Finally, Chapter 3 provides conclusions.

1.4. Summary of Findings

As a result of interviews with TxXDOT and other state DOTS and the analysis from a TxDOT ranking
workshop, the suggested workload reduction strategies from the research group have been rank ordered
from 1 to 31. The top 5 strategies and two additional strategies requested by the PMC are listed in Table
1.2. Implementation guidelines have been developed for these strategies and are included in Section 2.3.



Table 1.2: Recommended Top S and Special Workload Reduction Strategies

Strategy . ..
Rank Order Workload Reduction Strategy Description
1 Create checklists for selected pay items that help inspectors prioritize inspection elements
and direct them to relevant inspection documents.
Use Lump Sum or Plan Quantity approach to payment where the contractor certifies
) compliance so that TxDOT does not have to measure: Bridge Projects, Fencing, Guardrail,
Landscaping, Lighting, Seeding, Sidewalks, Signing, Signals, Traffic Stripes and
Markings.
Make the contractor responsible for collecting quantity tickets and delivering them to
3 . .
TxDOT on a daily basis.
4 Reduce the number of specification items and combine items and quantities for payment:
Landscaping, Signals, Traffic Stripes and Markings.
5 Use equipment technology for the measurement of temperature and segregation in HMA.
SP 1 Completely outsource entire projects to consultants to manage and inspect all aspects of
the project.
Sp2 Require the contractor to provide independent consultant QA services: Seal Coat or

Overlay, Embankment, Subgrade Compaction.




Chapter 2. Implementation Guide for Recommended Workload Reduction Strategies

2.1. Introduction to Recommended Workload Reduction Strategies

During the interviews with TxDOT and other state DOTs, over 100 workload reduction strategies were
identified to address the 10 workforce challenges identified by the IDP Team. The researchers
consolidated several strategies that were similar, reducing the number of viable techniques to 60. These
60 were reviewed by the TxDOT Project Monitoring Committee and reduced to 31 strategies. A
workshop was held with TxDOT personnel that ranked the strategies based on eight criteria so the top
methods for reducing inspection workload could be identified. After the workshop, members of
TxDOT’s Project Monitoring Committee and IDP Team performed a weighting exercise to assign
relative importance to the eight criteria. For each of the workload reduction strategies, the workshop
rankings and weightings were combined to yield a ranking raw score. The maximum raw score that a
strategy could receive was 57.1 and the minimum was 11.2. Using the raw scores, the strategies were
rank ordered from 1 to 31, which are identified in Table 2.1. The research team used the workshop to
identify the workload reduction strategies with the potential to provide the most benefit to TxDOT. The
research team has prepared guidelines that TXDOT can use to implement the top 5 ranked workload
reduction strategies broadly throughout the districts in Section 2.3.

2.2.  List of Recommended Workload Reduction Strategies

Table 2.1 is a list of the rank ordered workload reduction strategies from 1 to 31 based upon their
ranking raw score.

Table 2.1: Ranked Workload Reduction Strategies

Strategy Ranking . o
Rank Order | Raw Score Workload Reduction Strategy Description
Create checklists for selected pay items that help inspectors prioritize inspection elements
1 38.52 . . .
and direct them to relevant inspection documents.
Use Lump Sum or Plan Quantity approach to payment where the contractor certifies
5 3827 compliance so that TxDOT does not have to measure: Bridge Projects, Fencing, Guardrail,
’ Landscaping, Lighting, Seeding, Sidewalks, Signing, Signals, Traffic Stripes and
Markings.
Make the contractor responsible for collecting quantity tickets and delivering them to
3 38.22 . !
TxDOT on a daily basis.
4 3810 Reduce the number of specifications and combine items and quantities for payment:
’ Landscaping, Signals, Traffic Stripes and Markings.
5 36.75 Use equipment technology for the measurement of temperature and segregation in HMA.
6 35.46 Increase or improve Site Manager system training to reduce double data entry and reduce
’ time spent on paperwork.
7 3514 Convert inspector training courses to Computer-Based Training Courses as much as
’ possible to make training easier to obtain.
3 3507 Standardize information provided to contractors for input into GPS controlled construction
’ machinery.
Use off-the-shelf shared-access software system for contractors to submit required
9 35.05 ) .
inspection data and reports.




Modify specification to allow the replacement of density measurement with stiffness in

10 34.16 order to encourage the use of high-tech "Intelligent Compactors".
11 33.85 Have consultants administer all or a portion of inspector training.
12 33.82 Outsource some specialty inspection items: Steel Painting and Welding.
Require compatible or equivalent certifications for in-house inspectors, consultants, and
13 33.43 . . .
contractors for the area of work they will be inspecting.
14 3333 Simplify TxDOT concrete certification process: Replace TxDOT concrete certification
) with ACI certification for as many pay items as feasible.
15 33.20 Use third-party consultant inspectors to perform inspection for SW3P.
16 33.17 Create construction training matrices that document training required of, and received by,
’ inspectors on TxDOT projects (e.g. inspection, lab technician) (see info sheet for more).
17 3287 Convert some specifications to performance-based or performance-related specifications:
’ HMA, Landscaping, Seal Coats, Seeding, Traffic Stripes and Markings.
13 3275 Replace some TxDOT QA testing and inspection with more extensive contractor QC
’ testing and inspection.
Reduce the amount of time inspectors spend testing at the HMA plant: Replace an
19 32.72 employee who works full-time at the plant with an employee who works part-time at the
plant and only pulls samples twice a day.
Reduce the amount of time inspectors spend testing at the HMA plant: Take HMA
20 32.53 R .
samples at the site in lieu of taking samples at the plant.
21 3233 Work with a third-party to develop and administer a more extensive QC/QA certification
’ program.
29 32.09 Accept certain NICET and ASTM QC/QA testing certifications (to be selected by TxDOT
’ experts).
Make the contractor responsible for on-site concrete testing (e.g. slump, air, temperature,
23 31.93 . .
making cylinders).
24 31.85 Outsource inspection and measurement of low-risk pay items to third-party consultants:
) Landscaping, Seeding, Traffic Stripes and Markings.
25 3156 Require surety-issued warranty bonds on specific pay items: HMA, Landscaping, Seal
) Coats, Traffic Signals, Traffic Stripes and Markings.
Work with industry and contractors to establish contractor supplied long-term incentivized
2 30.14 performance warranty (non-bond based) on specific pay items: Bridge Components,
’ Highway Lighting System, HMA, Portland Cement Concrete Pavement, Signal
Installation.
27 2976 Use contractor QC results in lieu of TXDOT QA results for measurement and as a basis for
’ payment.
Reduce the amount of time inspectors spend testing at the HMA plant: Use a certified
28 29.30 QC/QA bond and weigh program where non-DOT plant employees are certified in an
effort to reduce TxDOT inspectors at the plant.
Use more Design-Build project delivery systems, where the design-builder provides QC
29 29.14 .
(and possibly QA).
30 1381 Require the contractor to provide independent consultant QA services: Seal Coat or
’ Overlay, Embankment, Subgrade Compaction.
31 26.42 Completely outsource entire projects to consultants to manage and inspect all aspects of

the project.




2.3.

Implementation Guide for Recommended and Special Interest Workload Reduction
Strategies

Implementation guides have been developed for the Top 5 workload reduction strategies in addition to
two special interest strategies per the PMC’s request. The guides are included in the following sections.
It is important to note that these guides are a summary of the findings and for more detailed information
please refer to the final project report that will be published October 31, 2008.

2.3.

1. Implementation Guide for Recommended Workload Reduction Strategy 1

Recommended

Strategy WLRS Implementation Strategy

Create checklists for selected pay items that help inspectors prioritize

1 inspection elements and direct them to relevant inspection documents.

1.

Description

Checklists will be designed as an additional tool or resource to help inspectors more efficiently and
effectively monitor the construction of TxDOT projects. The checklists will include a list of
prioritized inspection elements so that inspectors can identify the most important items to inspect.
The checklists will also reference the specifications and other relevant inspection documents. These
checklists provide easily accessible documentation of quality requirements and allow inspectors to
monitor construction processes to make sure that the project or product meets TxDOT’s quality
standards.

Potential Benefits or Intent

e Checklists will increase in-house control over quality because they will serve as a tool that is
easily accessible to inspectors and will record and track the inspection documentation throughout
a project. This documentation will be especially useful if inspection services are outsourced to
third parties or as evidence if a project goes to litigation.

e An increase in quality of project or product because inspectors will be equipped with an
additional tool to aid in the supervision of the quality of projects. Checklists will provide
inspectors knowledge of what items are the most critical to inspect as well as the proper
procedure for inspection.

e Anticipate no change in TxDOT inspection workload because inspectors are already inspecting
items, but the checklists will serve as a way to help organize the inspection with a focus on
highlighting the inspection of critical items.

Implementation Strategy
3.1 Form a committee to oversee the development of checklists
3.2 Identify specific pay items that are strong candidates for checklist development
3.3 Compile steps to be included in each checklist
e TxDOT will have the discretion to require checklist usage for projects or designate the
checklists as guidelines for construction inspection.
e  When possible, checklists should be compatible with Site Manager.
e It is recommended that these pay item checklists be integrated with checklists already
developed in the TxDOT IDP Manual.



3.4 NOTE: As an alternative, this workload reduction strategy could be the subject of a future

research project that would develop and lay out a framework for implementing a TxDOT
checklists system.

Conditions for Successful Implementation and Cautions

A passionate team committed to developing an effective checklist system for TxDOT will be
essential to the success of this strategy.

Checklists should be created to be compatible with TxDOT specifications. They need to
reference item article numbers to point inspectors to TxDOT specifications and other relevant
inspection documents.

Checklists should be used as a complement to current inspector training and certification. The
checklist should be used as one of many tools to aid an inspector. Checklists do not serve as a
replacement for proper training or certification, but refer the inspector to the appropriate
specifications and test methods.

Checklists should not become a substitute for knowledge of the specification and good
construction practice, which could lead to poor long-term inspector abilities.

A significant amount of time will be spent on the development of the checklists. However, for
the checklists to be effective there will need to be updates and revisions to stay up to date with
the current specifications.

It is anticipated that there will be a slight increase in TxDOT administration and oversight. By
implementing checklists, a new program is being created that will require management, training
and routine updates.

Anticipated Cost for Implementation

There will be a slight increase to indirect project cost associated with the overhead cost to
develop the checklists. In addition, there will be administrative costs to manage the new program
and update the checklists.

Anticipate no immediate impact on direct project cost. Potential cost benefits will be experienced
in the long term as the checklists will enable inspectors to focus on inspection of important items
more effectively and efficiently.

Examples

Florida and Arizona have already developed comprehensive checklists that TxDOT could use as
a model for adapting to their needs.

Florida has developed checklists or what they refer to as “guidelists” that provide guidance for
all major tasks that need to be completed relevant to construction inspection. The guidelists also
highlight critical requirements, which are items that if not properly performed, have a high
probability of causing problems during the construction phase. Some of the types of inspector
guidelists developed in Florida include: Environmental Compliance, Earthwork, Drainage, Base,
Asphalt, Concrete, Bridge Structures, Signalization, Lighting, Grassing, Landscaping (FDOT
2008).

Arizona has created massive checklists or what they refer to as “quantlists” that cover every
aspect of their work. The quantlists are described as allowing for an objective evaluation of
construction processes. Their quantlists must be completed along with their diary and other
documentation requirements.



The Western Federal Lands Highway Division of the Federal Highway Administration (FHWA)
has created inspection checklists for various construction items which can be accessed online
(FHWA 2008). An example of the checklist they created for Structural Concrete is included in
Appendix 1.
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Attachment 1: FHWA Structural Concrete Inspection Checklist 1

US DEPARTMENT OF TRANSPOR TATION — FEDERAL HIGHWAY ADMINISTRATION
Consrruction Inspection Checklist
Section 552 Structural Concrete

Project Name: Project No.:
Date: Weather:
Contractor: Subcontractor:
Inspector; Location/Station:

Description of work being inspected:

Conformance

CHECKS (characteristics)

Yes

No N.A.

Composition (Concrete Mix Design)

]

L]

]

1. Was a concrete mix design submitted in accordance with Subsection 552.037 (552.03)

L]

L]

2. Does the submitted concrete mix design meet the requirements of Subsection 552.03?
(552.03)

Storage and Handling of Material

3. Were all materials stored and handled in a manner that prevents segregation,
contamination, or other harmful effects? (552.04)

[]

4. Was cement and fly ash containing evidence of moisture contamination used? (552.04)

L) O 0O | O

5. Was aggregate stored and handled in a manner that ensured uniform moisture content at
the time of batching? (552.04)

Measuring Material

[]

6. Was the concrete batched according to the approved mix design and the following
tolerances: Cement = 1 percent, Water + 1 percent, Aggregate + 2 percent, and Additive =
3 percent? (552.05)

Batching Plant, Mixers and Agitators

[]

[]

7. If a batching plant, mixer and agitator was used did it conform to AASHTO M 1577
(552.06)

[]

&. Did the continuous volumetric mixing equipment conform to AASHTO M 2417
(552.06)
Mixing

0. Was all mixing equipment (mix plant or truck) operated within manufacturer’s
recommended capacity? (552.07)

10. Was the concrete produced, of a uniform consistency? (552.07)

[]

11. If concrete was produced in a Central-mix plant was it according to Subsection
552.07(a)? (552.07a)

I I I R I B

12. If concrete was mixed in a truck were any sections of the blades wom 1 inch or more
below the original manufactured height? (552.07b)

10




Conformance

CHECKS (characteristics)

Yes INo

N.A.

[

L]

[

13 If concrete was mixed in a truck did the mixers and agitators in the mixing dium have
accumulated hard concrete or mortar on them? (552.07b)

L]

14. If concrete was mixed in a truck, were admixtures added to the mix water before or
during mixing? (552.07b)

15. If concrete was mixed in a truck was the batch charged into the drum so a portion of
the mixing water entered in advance of the cement? (552.07b)

L 3 O
I I

16. If concrete was mixed in a truck was each batch mixed according to AASHTO M
1577

(552.07b)

Delivery

17. Was concrete delivered according to Subsection 552.08 and Table 552-47 (552.08)

Quality Control of Mix

18. Was the quality control of mix performed according fo Subsection 552.097 (552.09)

Temperature and Weather Conditions

19. Was the temperature of the concrete mixture just before placement between 50 and
90°F, except for bridge decks the mixture should be between 50 and 80°F7 (552.10)

20. Was cold weather placement done according to Subsection 552.10(a) and tor hot
weather placement according to Subsection 552.10(b)? (552.10a.b)

[ I R I B B I B
I/ I I I A

21. When placing concrete in bridge decks or other exposed slabs, was the expected
eveporation rate less (han 0.1 pound per square fool per hour as delernined by [gure 552-
17 (552.10)

[]

22. If necessary was one or more of the following actions taken: (1) Construct windbreaks
or enclosures to reduce wind velocity throughout the area of placement; (2) Use of fog
sprayers upwind of placement to increase relative humidity: (3) Reduce the temperature
of the concrete according to Subsection 552.10(b)7 (552.10¢)

|:| |:| |:| 23. Was the concrete protected from rain at all times during and inmunediately after
placement? (552.10d)
Handling and Placing Concrete
L1 [0 [ |24. Was the handling and placing of the concrete done according Subsection 552.117

(552.11)

Construction Joints

]

[]

25. Were construction joints provided at locations shown on the plans? (552.12)

_]

]

26. If additionzl construction joints were added was written approval provided? (552.12)

11




Conformance

CHECKS (characteristics)

Yes No

N.A.

O O O

27. Was reinforcing steel extended uninterrupted through construction joints? (552.12)

L]

[]

[

28. Were lap splices or mechanical splices embedded within the concrete and not in a
construction joint? (552.12)

29. Dowels were not used? (552.12)

L] O

L] O]

30. Were gauge strips placed at horizontal construction joints inside the forms along all
exposed faces to produce straight joint lines? (552.12)

]

A

[]

31. If a joint was between two fresh concrete placements, was the first placement rough
floated to thoroughly consolidate the surface and leave the joint surface in a roughened
condition? (552.12)

[]

32. Was the joint surface kept saturated? (552.12)

]
[]
[]

33. Immediately before placing new concrete, were the forms drawn tightly against
previously placed concrete and, where accessible, was the joint surface thoroughly coated
with a very thin coating of cement mortar? (552.12)

34. If a joint was between existing concrete and a new placement, was the existing
concrete cleaned by abrasive blasting or other approved method to remove all laitance and
foreign material, to expose clean aggregate, and to roughen the joint surface? (552.12)

35. Before concrete was placed. was an approved bonding product applied to the joint
surface according to the manufacture’s recommendation? (552.12)

Expansion and Contraction Joints

36. Were expansion and contraction joints formed according to Subsection 553.137
(552.13)

Finishing Plastic Concrete

37. Was the finishing of plastic concrete performed according to Subsection 552.147
(552.14)

Curing Concrete

38. Was curing begun immediately after the free surface water was evaporated and the
finishing was completed? (552.15)

39. If the surface of the concrete began to dry before the selected cure method was
implemented was the concrete surface kept moist using fog spray, without damaging the
surface? (552.15)

L]

L]

L]

40. Were surfaces to be rubbed kept moist after forms were removed and was the surface
cured immediately following the first rub? (552.15)

Conformance

CHECKS (characteristics)
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41. Were the top surfaces of bridge dacks cured using the liquid membrane curing
compound method combined with the water method and if so was the liquid membrane
curing compound applied immediatelv after finishing and the water cure applied within 4
hours after finishing? (552.15)

42, Was all concrete cured uninterrupted for at least 7 days, unless pozzolans wers used in
axcess of 10 percent by mass of the hydraulic cement and then cured uninterrupted for at
least 10 davs? (552.15)

43, If the following methods of curing were used were they used according to Subsection
552.15 (a) forms in place, (b) water method or (c¢) liquid membrane curing compound?
(552.15)

44, If the steam-curing method was used, was it used according to Subsection 552.15{d)?
(552.15)
Finishing Formed Concrete Surfaces

[]
[]

[]

45. Were all rock pockets or honeycombed concrete removed and replaced or repaired?
(552.16)

[]
[]

[]

46. Were all sound, formed concrete surfaces finished according 1o Subsections 552.16
(a). (b), (c). (d). (e}, (f) or (g) depanding of the finish requirad? (552.16)

Concrete Anchorage Devices

47. Were concrete anchorage devices tesied and installed according to Subsection 522.177
[552.17)

Loads on New Concrete Stiuctures

[]
[]

[]

48. Was traffic kept off of conerete bridge decles until all deck conerete had attained the
design compressive strength and had been in place for at least 14 days or longer? (552.18)

[]
[]

[]

49. Construction loads of 4000 pounds or more were not placed on the deck until after
the concrete had cured at least 7 days and the concrete in the entire span had attained a
conpressive slrength ol al least 70 percenl ol the specilied design strenglh? (352.18)

50. For precast concrete multi-beam sections. vehicles were not allowed on any span
before the grout attained strength of 3000 pounds per square inch and tie rods had been
tightened? (552.18)

51. For post-tensioned concrete swructures, vehicles were not allowed over 4500 pounds
on eny span before the prestressing steel for that span was tensioned. grouted, and cured,
the grout obtained a strength of 3000 pounds per square inch. and the tie rods tightened?
(552.18)

NN

L]

52. Were vehicles” weighing less than 4500 pounds permitted on a span provided the
mass of the vehicle was included in the falsework design? (552.18]

Percent Conformance Yes

Calculations

ﬁ(mm: —— (100)= ——— % Conformance
Cs — INO

Comments:
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2.3.2. Implementation Guide for Recommended Workload Reduction Strategy 2
Recommended .
Stratecy WLRS Implementation Strategy
) Use Lump Sum or Plans Quantity approach to payment where the contractor
certifies compliance so that TxDOT does not have to measure.
Lump Sum

1. Description

DOT inspection staffs are spending a large amount of time measuring and verifying pay items.
Inspector efficiency would be increased if certain measurement-intensive pay items were
changed to Lump Sum (LS).

Lump Sum Contracting Technique as defined by FDOT requires the Contractor to submit a lump
sum price to complete a project as opposed to bidding on individual pay items with quantities
provided. The Contractor will be provided a set of bid documents (plans, specifications, etc.) and
will develop a Lump Sum bid for all work specified in the contract drawings (2000).

2. Potential Benefits or Intent

Using Lump Sum will reduce the time inspection staff spent on quantity verification and
measurement in order to free-up inspector time for other duties.

Lump Sum contracts streamline the payment process for the DOT because the contractor is
responsible for estimating progress and invoicing (Scott and Mitchell 2007).

Lump Sum reduces the administrative responsibility because several pay items are lumped
together in one unit item (Scott and Mitchell 2007).

3. Implementation Strategy

3.1.

3.2.

3.3.

3.4.

3.5.

3.6.

Implementation is envisioned to require a considerable effort and commitment from a dedicated
TxDOT team, but the potential benefits are significant. This method is fundamentally different
than TxDOT’s current unit price bidding and payment method.

Work with the Construction Division and TxDOT Specification Committee to form a sub-
committee to oversee the development and administration of Lump Sum Contracting

Use a method to identify the most promising pay items to change measurement method to Lump
Sum

Modity specifications for new Lump Sum pay items. It is recommended that this strategy be
implemented with enough time to have the modifications incorporated into the next
specification revision in 2014.

Use new Lump Sum guidelines on pilot projects and incorporate any necessary adjustments to
guidelines

NOTE: As an alternative, this workload reduction strategy could be the subject of a future
research project that would develop and lay out a framework for implementing a TxDOT Lump
Sum bidding, payment, and measurement process.

14



. Conditions for Successful Implementation and Cautions

According to FDOT’s Lump Sum Guidelines (2000), LS should be used on projects:

o with a well-defined scope for all parties (Design and Construction)

o with low risk of unforeseen conditions (i.e., projects that do not involve such things as
significant underground utilities, earthwork variations, underground drainage pipes, bricks
under pavement in urban areas, etc.)

o with low possibility for change during all phases of work — Design and Construction (i.e.,
limited possibilities for added driveways, median modifications due to developments,
changes due to political involvement, etc.)

For Lump Sum items, require the contractor to provide a schedule of values to break out the

quantities so TxDOT is able to quantify the cost of the changes, overruns and underruns.

Lump Sum contracting places more risk on the contractor for quantity overruns, which could

lead to higher bid prices. Also, the DOT runs the risk that they will pay a set amount even when

quantities underrun the estimated amounts (Scott and Mitchell 2007).

. Anticipated Cost for Implementation

Lump Sum projects are anticipated to reduce the costs of design and inspection associated with
quantity calculation, verification and measurement (FDOT 2000).

There will be a slight increase to indirect project cost associated with the overhead cost to
establish lump sum guidelines and modify the specifications for select pay items. In addition,
there will be administrative costs associated with monitoring the effectiveness of lump sum
items.

. Examples

From our interviews with TxDOT employees, it became overwhelmingly apparent that there was
too much time being spent on measuring traffic stripes and markings. Therefore, it is highly
recommended that the measurement of these pay items be changed to Lump Sum method.
Florida recommends the following items as good Lump Sum candidates (FDOT 2000): Bridge
Projects, Fencing, Guardrail, Landscaping, Lighting, Seeding, Sidewalks, Signing, Signals,
Traffic Stripes and Markings.

Florida gives examples of projects that may not be good Lump Sum candidates (FDOT 2000):
Urban Construction/Reconstruction, Rehabilitation of Movable Bridges, Projects with Subsoil
Earthwork, Concrete Pavement Rehabilitation Projects, and Major Bridge Rehabilitation/Repair
Projects Where There Are Many Unknown Quantities.

. References

Blanchard, Brian. (2008). Director of Construction, Florida Department of Transportation.
Phone: 850-414-4140. Email: brian.blanchard@dot.state.fl.us. Telephone conversation on March
20, 2008.

Florida Department of Transportation (FDOT). (January 2000). Plans Preparation Manual:
Chapter 22 Lump Sum Project Guidelines. Available at
http://www.dot.state.fl.us/rddesign/PPMManual/2008/Volume1/zChap22.pdf.

Scott, Sidney and Mitchell, Kathryn. (2007). Alternative Payment and Progress Reporting
Methods Task #2. Trauner Consulting Services, Inc. Available at
http://www.thwa.dot.gov/programadmin/contracts/etgpayment.cfm.
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Plans Quantity

1. Description

DOT inspection staffs are spending a large amount of time measuring and verifying pay items.
Inspector efficiency would be increased if certain measurement-intensive pay items were
changed to Lump Sum (LS) or Plan quantity (PQ).

According to TxDOT’s 2004 Specifications, plans quantities may or may not represent the exact
quantity of work performed or material moved, handled, or placed during the execution of the
Contract. The estimated bid quantities are designated as final payment quantities, unless revised
by the governing specifications.

2. Potential Benefits or Intent

The Wisconsin Department of Transportation lists the benefits of plan quantity items (2004),
including:

o Reduces time need for taking measurements

o Eliminates resolving minor quantity variations

o Provides for quicker payment to the contractor

3. Implementation Strategy

3.1.

3.2

3.3.
3.4.

Work with the Construction Division and TxDOT Specifications Committee and assign a sub-
committee to oversee the modification of Plan Quantity Guidelines and Pay Items

Identify additional specific pay items that can be changed to a Plans Quantity measurement
method

Modify specifications for new Plans Quantity pay items

Monitor application of new Plans Quantity pay items and modify as necessary

4. Conditions for Successful Implementation and Cautions

TxDOT will not measure items that are designated as plans quantity items and will pay the

quantity shown on the schedule of items, unless exceptions occur (WisDOT 2004).

During interviews with TxDOT employees, there seemed to be variation in the frequency of

measuring of plans quantity items amongst the districts. In order for plans quantity items to be

used as a successful workload reduction strategy, inspectors need to limit the amount of
measuring they perform unless exceptions occur.

o According to TxDOT Specifications (2004), exceptions occur if the quantity measured as
outlined under “Measurement’ varies by more than 5% (or as stipulated under
“Measurement” for specific Items) from the total estimated quantity for an individual Item
originally shown in the Contract, an adjustment may be made to the quantity of authorized
work done for payment purposes. The party to the Contract requesting the adjustment will
provide field measurements and calculations showing the revised quantity.

General guidance for selecting plans quantity pay items is summarized by WisDOT (2004).

Select Pay items that:

o Can be estimated accurately

o Are not expected to vary beyond specification thresholds during construction

o Are measured linearly or by area

o Can be measured after the fact and can be measured later if needed

Do not select pay items that are (WisDOT 2004):
o Measured by volume or weight, especially large quantities

16



Shown on plans as undistributed quantities

Traditionally have varied beyond the spec thresholds

For repair or rehab work

Pay items with small quantities

The contractor should be required to certify the quantities to TxDOT for compliance to the Plans
and Specifications.

O 0O 0O

. Anticipated Cost for Implementation

There will be a slight increase to indirect project cost associated with the overhead cost to
establish plans quantity guidelines and modify the specifications for select pay items. In addition,
there will be administrative costs associated with monitoring the effectiveness of plans quantity
items.

Anticipate no immediate impact on direct project cost. Inspectors should be able to spend less
time measuring, but this likely will be offset with an increase time being now spent monitoring
quality.

. Examples

WisDOT has prepared a list of guidance for selecting plan quantity items for various work types,
including: concrete, asphalt, structural, traffic control, electrical and grading, landscaping and
sewer. This presentation is included in Attachment 1 (WisDOT 2004).

. References

Scott, Sidney and Mitchell, Kathryn. (2007). Alternative Payment and Progress Reporting
Methods Task #2. Trauner Consulting Services, Inc. Available at
http://www.thwa.dot.gov/programadmin/contracts/etgpayment.cfm.

Texas Department of Transportation (TxDOT). (March 2005). Plans Quantity Items. Available at
ftp://ftp.dot.state.tx.us/pub/txdot-info/des/specs/planquan.pdf.

Texas Department of Transportation (TxDOT). (June 2004). Standard Specifications for
Construction and Maintenance of Highways, Streets, and Bridges. Available at
ftp://ftp.dot.state.tx.us/pub/txdot-info/des/specs/specbook.pdf.

Wisconsin Department of Transportation (WisDOT). (September 2004). Pay Plan Quantity.
Available at https://trust.dot.state.wi.us/static/standards/fdm/19/PayPlanQuantityALL.pdf.
Wisconsin Department of Transportation (WisDOT). (April 2008). Construction and Materials
Manual. Available at http://roadwaystandards.dot.wi.gov/standards/cmm/index.htm.

. Attachments for Recommended WLRS 2

Attachment 1: WisDOT Pay Plan Quantity Presentation (September 2004)
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Pay Plan Quantity

Pay Plan Quantity

Training Topics

o Objective

e Specification

e Selecting Bid ltems

e Estimator & Trns+port Instructions
# Rollout - Implementation

Design Training - NetMeeting
Bureau of Highway Construction
September 2004

Pay Plan Quantity Pay Plan Quantity

What is our objective? Standard Specifications

e Pay Plan Quantity is one of several WisDOT initiatives
to streamline contract administration.

e For selected bid items, Pay Plan Quantity will:
- Eliminate field measuring

- Eliminate time spent resolving minor quantity
variations

Section 109 - Measurement and Payment,
establishes the general contractual
requirement that WisDOT pays for all work
acceptably completed, based on actual
measured quantities.

18



Pay Plan Quantity Pay Plan Quantity
S S

Standard Specifications Key specification elements:

e Pay Plan Quantity items are designated in the schedule

e 109.1 was rewvised in the 2004 Annual Supplement to ; -
of items with **P**

add mechanism for Pay Plan Quantity

(before letling decision to pay for work without measuring) s Dept will not measure these designated items
e Dept will pay the quantity shown on the schedule of
e 109.1 still includes mechanism for supplemental items, unless specified exceptions ocour
agreements e |f specified exceptions do cccur, Dept will make
(after construction decision to pay for work without measuring) adjustments to the affected quantities

109.1.1.2 Bid ems Deciqmated as Pay Flan Owanting
1 1E1 General

i I the schadule of tems designates a bid tem with @ ™P™ in the lam descriplion, the
ceparment wil nol measure thet bid kem. The depatmert wil uz2 the plan quantity, the
sppmgimala quartiy shown onthe schedua of dems, fir payment unless ana or mo of the
Fallrwing ooowrs

1. :;n;?:d.?:g;‘u‘r:nmlanelmnsle-g,mpmerpelmmlez, traffetts e quenthyirs Pay P I a n Q u a n t ity

1. Trequantiyfar 3 desanated bid g wanias by mors Fian § parcerd from the pln quart

than §5000 form he bid smount

109115 Maljmsamends far Contract Revisiens SE|ECtII‘Ig B|d |temS

i The department wil sdjust the quantity for 5 designated biditern if the enginaar revises the

cortraed und er L 2 el her with orwithout 8 change order. The engineer will either ncrease ar

decreasa the affaclesd quankky rgardless of the: magritud @ ofthe mvised work. The

departrnent wil measue revised work as speciied n 103001 This edjustment has o .

impsct on pot ertial quantity changes the en gineer might make under 1091123 ) G en eral Gu I dan ce
= (e e pertriend g ilke limingl ez o comel elel elringles o deignated i, the

deparrnent wil pay For the designatad itern as spacified in 1025

AN AES Aeljmemnents far Ouanding Varlaibsns [ ] Guidan ce f0r VariOUS WDrk Types
o Fthe aciusl \»owjperform&d. axcludng coniract revisions, azcands aithar 1he quanlily
thveshiold of fem 2 of 1020 121(1) or the valug thresld of ), . .
er;sn;r \:il acjust the afectad quazlty. sEi1?1vereth|a :;;n e:r vrthe coptractor may idenify an e Ex ample Bid Items for Various Work Typ es

itern for potential adjustmam. IFthe coniractor beleves a quartty adpstmant is necessary,
ki the enginger & reguired under 1043, Mavide sulficiert detai onthe bd itz i
aquEgLin to justiy the ergngers review of th e quaniiy)

= The angineer may acjust the quantity by 1620 mputing o Meazudng all o oy those potions
of 5 bid item that vary from the plan quantity. The depatment vill adjust the quantity 10
sccount for the erire varistion from tha plan quantity, Hthe erginear re-computes or
measures orly @ portion of @ bid kem, the engineer will dalarmina the quantiy for the balance
of thit biel ibrn base d o the unaffacted i an guamiy.
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Pay Plan Quantity
ey

General Guidance for Selecting Bid Iltems

Select Bid Items that:
e Can be estimated accurately

e Are not expected to vary beyond spec thresholds during

construction
e Are measured linearly or by area

e« Can be measured after the fact, i.e., have ability to

measure later if needed

Pay Plan Quantity
.|
General Guidance for Selecting Bid Items
Do not select Bid ltems that:

e Traditionally have varied beyond the spec
thresholds

e Are for repair or rehab work

20

Pay Plan Quantity

General Guidance for Selecting Bid Items

Do not select Bid ltems that are:

R TP
Wieasured Dy voiume or weignt
- Especially large quantities

- ltems with expansion factors

(Note exception for structures, where volume and weight items are
recommended)

Shown on plans as undistributed quantities

Pay Plan Quantity

General Guidance for Selecting Bid Iltems

There is not much value in selecting:

Lump sum items

Each items with small quantities



Concrete
Asphalt

Grading, Landscaping, and Sewer

Structural
Traffic Control

Electrical
Pay Plan Quantity
Exampie Biditem List
Work Type: Concrele Bid [tems

MOTE- Example Bid Bem |52 prowced for darficaton of guicance ony. Desgrers ane not

Bem Mumber
240100
20130
0140
20150
et
110400
E11.08X0
EraLl
010
OIS
Eralib]
002
00130
F001EE
040
TE0148
F00180
b L)
0180
F00165
0
0L
00
Eralizit
2000
b
Eralizs]

T0OM0
Eralizity

el
20080

el
000
160060

et rated 40 B bid be s show

Desciip#ion
Femoning Savement
Ftemening G

Bmmcring Guser
Fomoing Gub & Gumer
Etemmoning Concmés Sicewalk
Erepam Fundation for Asphalic Shouldens
Fropam Foundaton for Base Aggmga te
Goncmee Base 4 Inch

Conemen Bane 4 112 Inch
Concmen Base & nch

Goncmee Base 5 112-nch
Concmes Bame & nch

Concmen Base § 112nch
Goncmte Base 7 inch
Concmte Bage T 112-Inch
Concmen Bane & nch

Goncmee Base 8 112-nch
Concme Bage O nch

Concmen Base 9 112nch
Goncmee Base 10 Inch
Concme Bame 10 112k
Concmo Bame HES 4 Ik
Concmen Bane HES 4 V2 nch
Goncmie Base HES & inch
Concmte Bame HES & 12 ch
Concmen Bane HES 6 Inch
Goncmee Base HES 6 112nch
Concmo Bame HES T ek
Conmen Bame HES T 2ok
Goncmie Base HES 8 Inch
Concme Bame HES & 12 ch
Conemen Bame HES O Inch
Goncmee Base HES 9 1i2inch
Concmie Base HES 10 Inch
Concman Bams HES 10 12 nch
Deremis Baza Widsring
Goncmee Favement 6 Ind

Page 1oi4

nit
kg
[
[
L=
sy

ETA
E=rY
kg
=Y
=
kg
=Y
=
g
By
=
g
By
=
g
By
By
=
g
By
=
g
By
=Y
g
By
=Y
g
=Y
=Y
iy
g

(See General Guidance)
Do not select:

e Concrete driveways
e Concrete pavement repair
e Spot replacements for curb & gutter and

sidewalk
Pay Plan Quantity
Exampe Bid llem List
Work Type: Concrele Bid lems

MEOTE Example Bid Bem |52 prowced for darficason of guicance ony. Desgrers ane not

rericted 10 S Bic) Bems show

Mo Mumber Descéption Unit
1500655 Gonmene Favement & 1/24nch kg
AB00T Coness Bavement T indy &Y
BT Conmese Favement 1 112nch &Y
150050 Gonmete Favement & Ind kg
A s Conmete Favement & 112inch 2
A1 000 Conmese Favement 8 nd &Y
150055 Gonmete Favement 3 1/24nch kg
A5 Gonmete Favement 10 Ind kg
AL 08 Conets Bavemens 10 12inek &Y
ECTIRT Conmete Favemens 1 Indy &Y
15115 Gonmete Favement 11 1znch kg
B0 Conoress Pavemens 12 Indy &Y
181 080 Conmete Favement HESE Ind &Y
4151085 Gonmete Favement HESE 112 Inch g
FICEL) Conarete Parement HESS Indh Y
EICEL Conmete Favemens HESE 1VE nch &Y
151100 Gonmete Favement HES 10 indy g
HE1108 Conarete Parement HES 10 112 Irch Y
EICERET] Conmets Favement HES 11 Ind &Y
#5115 Gonmete Favement HES 11 12 inch g
FICERF] Conarete Parement HES 1 2 Ineh Y
G Gonaete Parement Approach Sak Y
160055 Conoete Favement Approach Sab HES =Y
416 00 Gonmete Pavernent Widening &Y
G Conarete Paroment Wicering HES Y
G0 Conens Farement Hoader &Y
HE1S Gonmete Favement Hoader HES g
A0 e D Y
E01008 Comarets Curs Typs LE
10 Gonmete Gurb Type O LE
L Gonmete Gurk Type & LE
01020 Comaets Curs Typs LE
g R 1] Gonmene Gur integral Type D LE
T Conorete Curb Infegral Type J LE
01008 Conmets Guser 24 Inch LE
o Eomaredn Curb & Suser 18 Inck LE
G0 Gonmete Gub & Guser 22 inch LE
Pags 2odd
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Work Type:

Pay Plam Quantity
Example Bidltem List
Concrete Bid Itans

MOTE Example Bid hem |52 provced for darficaton of guidances only. Desgnens are not

e Kumtisr
E010EE
e Keent-g
[ ey
[ Kt
[ Kty
010400
010411
EO413
[ E2
GO T
G419
E
EO14ES
[ Rt
[ ECE
EO010455
01082
oz
010552
01055
05
GO104%5
02
BIE0
[=lo i
[etgled
[=taiTe)
BEONS
5003 s
SO0
[t 1
[Tt
G0
(=t

[Eeeti]

regnded o e bid bera shown

Daas dption
Comomete Curt & Guser 31 noh
Goncmo Gur & Gumer Integal 18 Inch
Cememes Curs £ Gumer imtagsl 25 meh
Cemomts Curs & Gumer 18 nch Typs A
Cememts Curs & Gumer 148 nch Typs O

Cememts Curs & Gumer 30 nch Typs A

Gonomete Gurb & Gumer 30 Inch Type O

Gonemete Gurb & Guser 30 Inch Type G

Conemte Curt & Guer 30 nch Trps J

Goncmos Guro & Guser 30 nch Type B

Gonomete Gurby & Guser 30 inch Type L

Conemte Curt & Guter 36 nch Type A

Gonemete Gurby & Guser 36 inch Type O
Cememets Curs & Gumer intsgral 30 Ineh Tioe O
Comzmes Cues L Gumes mtegeml 30 m2h Tyna )
Goncmmoe G & Gumer integal 30 Inch Tyoe L
Comemse Curty & Guser Integml 4 Inch Mountaisis 36 Inch
Cenomets Curs & Gumer Inssgral & inchs Moun taitles 36 Inch
Comomete Curt & Gumer 4 Incks Mourssils 36 inch Tyos A
Concmte Sub & dumer 4 inck Mouneable 36 inch Typed
Conemte Curt & Guter § Inch Mourtable 35 Inch Tyoe A
Goncmie Gur & Guser 6 inch Mouniatie 36 inch Tyoe O
Comemte Sidewalk 4 meh

Gomomete Sidewalk & Mk

Corrmmte Sidewali &

Gonomete Sidewalk ¥ imch

Comemés Barmar Singls Fated 32 Il
Cemomets Sarm er Sings Faced 42 Inch
Coremee Barer SingeEaced 51 ek

Gomomete Sarm er O outie £ a0ed 32 noh

Conemte Barmer D eutdo Faced 42 Ik

Comemie Barnor 0 outds Eaced 81 Inck
Gomomete Sarmer Transiton Ss dion 32 inch
Gonomete Barner Transioon So don 42 Inch

Conemte Barer Transiton So dien 51 Inch

Cemomets Sarm er Temparary Srecast Contractor E umished & Dalversd
Cemomets Sarm er Temparary Srecast St Owmed Conimote Oalivered

Papedatd

Pay Plan Quantity
N

Guidance for Asphalt:
(See General Guidance)

Do not select:
¢ Patching items

R R AR R AR AR R R AR AR R R G RRRERGR T

S
wmRomw
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Work Type:

Pay Plan Quantity

Examp le Bid Item List

Concrele Bid Ilems

MOTE: Example Bid em It panwded for darfication of guidance only. Desgrers are ret

e Mumiber
030800
030800
E0mm

S0 8500
50000
50 50
F00100
50 0200

Wark Type:

reeEriched § o B bl bo s shown

Dezzspsan

©Conmete Barner Temporary Fmeast Crirador Fumished & nstaled
Guonaene Barmer Temporary Frcas: State Owned G ontmeor ingaled

e Cnmugated Masian
Constnicton Staeng Bae

Commriction Suang Curs Gumer and Curis & Guser

Conmtrustion Staidng Corerets Savement
Gonmnction maki ng Goncrets Barier
Eawng Eximng Favermont

Sawing Cxncmis Pavemont Full Depth

Fagedofd

Pay Pian Guantity
Examp le Bid
Asphalt Bid e

Desciption
Frepam Foundadon for Asphabic Shouldens
Pz and Rilay

Ml s ey

Bubnizng

Crcking and Seatng

Tk Coat

Tk Caan

Asphalsc Cud

Asphaltc Shouder Rumidle S5ip

Salvaged Asphatic Pavement

Saivaged Aspratic Savemnent Mling

Item List

LE

LE
LE
LE
LE
LE
LF

£ Ewarmnie Bif e imd penaided for darfioation oF guidance only. Desgners ars net
resEricted 10 S bid bems shown

Eh
Y
=Y
g
By

GAL
LE
LE
=Y
=Y



Pay Plan Quantity Pay Plan Quantity
] e

Guidance for Grading: Guidance for Landscaping & Sewer:
(See General Guidance) (See General Guidance)
Select: Select:

e Common Exc.-rural, if guantity < 20,000 c.y.

e Common Exc.-urban, if typical section is relatively constant Seed, sod, and mulch items on small projects

only (i.e., small bridge projects
OTE y( ge projects)
- Plans must still include yardage information ¢ Storm sewer items
- Caninclude EBS that is known

- Do notinclude EBS that is undistributed

Pay Plan Quantity
Example Bid ltem List
Work Type: Grading & Landscaping Bid Hems
MOTE: Example Bid Rem 52 provded for clarficaton of guidance only. Desgners am ot
reatiched o e bid items shown

e N um ber Description Unit Small Quan®ty
2010105 Clovaring ETA
21010 Cwaring &Y
201 oS Grunbing ETA
2010210 Grusbing £
DOZ 010N Roadside Cleanng jstaton] BT
- 2010 Roadsice Cleanng 2
Pay Plan Quantit mom e p
2040105 Removing Parement But Jonts E
2401005 Remoing Concmts Surace Pamal Deot EF
C ] Do) e e >
au0ms Femoving Ashaltc Srface Bus Jonis E
H H N aM0120 Famoving Asnalnc Sorfsce Milirg EY
Guidance for Landscaping & Sewer: pooptrol o =
. 2040140 Hemoving Gufter LF
(Bee General Guidance) 04 0150 o Guab & Gustar =
D I . 2040185 Femowing Concmte Sdowak k-
(0] nDt se ECt. 240160 Femoving Lip Guri LF
. . 2040165 Remaoving Gluamrad [
® Rural drainage items 2401 Aemimg Fenc w
IM01TE Removing Concmte Sope Faving &
(encourage use of supplemental agreement based 400 Remorieg Relkoed Tk o
. . 2040248 Remaoving Stomm Sewer(2ze) L=
on pipe list) 60100 Sxcavasce Comewn o x
. 2080100 Bomow oY x
# Erosion Control ltems BN Sy B o=
200100 Backfl Gandar oY x
2100100 Backdl Sucore o =
2110400 Fropars Fourd aton for Aaphaltc Shouldes ETA
211080 Fropare Found afion for Base Aggmgate T
2140100 Joiineranng Uid Road ETA
Haons At Run [+ x
B1Z20104 Hpe Undendrain 4dnch
B1Z0108 Hpe Wndercrain Sinch LF
12008 Hpe Undendrain Sdnch LF
szong Fpe Uncercrain 104nch LF
szonz Fpe Uncercrain 124nch LF
szons Hpe Undendrain 15dnch LF
Page1cf 3
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Pay Plan Quantity Pay Plan Quantity

Example Eidltem List Example Bid Item List
Work Type: Grading & Landscaping Bid lems Work Type: Grading & Landscaping Bid lems
MOTE: Snample Bid em li2 provced for clarfication of guidance only. Desigers am not MOTE: Ewample Bid e 52 provided for clarfication of guidance oty Desgrens am not
rasicted t e bid i Show rasmictad o e bid e Shown
Hem Number Descrigtion Unit Small Quansty Hem Number Cescription Unit Small Guansty
FEIREY Eipe Uncerain 184rch LE =R Soocng Mixtre Mo, 30 13 x
2z Fine Uncsmrain 214nch 3 30 01400 Snacng Mutrs Mo 40 [ x
12 000 Fpe Uncemrain Unperfomted dinch L= 30 0160 Seecng Mutre Mo, 50 L8 x
G2 000 Fipe Uncendrain Uinperfomted Ginch LF (=R Eod Lawn kL x
12000 Fipe Undemrain Unperfomted Sinch LE 450108 ook dile Fatrc Type © Y
120210 Hipe Uncemrain Unparfomted 104nch L= 450110 Gaase ils Fatric Typs OF 1S
EIZ 0212 Fipe Urcenrain Unperformted 124mch LF EL0A0 Constucton Ssaking Subgrade LF
[FE-E Fipe Undemrain Unperforated 1i-nch LE 000 Conatnaction Staking Bage LE
12008 Fipe Uncerain Unperforated 184nch L= 580 5500 Comstucion Staking Curh Gus and Curb & Guser L=
[l ] Fipe Urcenrain Unperformted 214nch LF BH0.T000 Gonstucton Ssaking Gonomte Sawement LF
[FEE Eipe Uncerain Wiapped 4inch LE LTSN Conatnaction Staking Concrte Sarmer LE
120406 Hpe Uncemrain Wiapped Gnch 3 80 8000 Constucion Staking Resuriacng Seference 3
12 408 Fipe Limcencirain Wi S4nch LF G50 9900 Gonstnuction Staking Inal Lawus LF
120410 Fipe Uncemrain Wiagpsd 10.meh 3
204 Hpe Uncemrain Wiapped 124nch 3
RIS Fipe Uncemrain Wiapped 154nch LE
120604 Fipe Uncemrain Wiappsd and Sowed 4-ind 3
120606 Hpe Uncemrain Wiapped and Siowed & ind 3
14,0100 Cainle G Fence 3
[3CN:r ] Seel Thie Beam Sructm Approach LF
14,0080 20l Thats Baam Sruceum Appreach Tempomey L=
14 0005 Seool Flate Boam Guard Class A LF
14,0310 Sool Flat Boam Guard Class B LF
1400400 el Bl Baam Guard Over Low 51 Culvess Class A 3
14 00 S0l Pl Boam Modan Guard LE
14,0050 S0l Plaie Boam Guard Tempomry LE
14,0400 fjesting Saned Siass Baam Guam L=
[3CN: 5] Salvaged Huard Fence Cabie LF
[EN: 5 Salvaged Buard Fonce Sl Beam LF
UL Guard Fence Timor Hai LE
250100 Topaail Y x
28 050 Sabaged Topsoi Y x
[=rdie ) Muiching 13 x
[r=Lini] Fertiizer Typa GWT x
R Fertlizer Typo B CWT x
0010 Snecng Mutrs Mo 10 =) x
30,0120 Seecng Mutre Mo 20 [ x
PageZof 3 Pagedod 3
Pay Plan QGuantity
Example Eidltem List
Work Type:  Struetural Bid Rems
MOTE: Ewampis Bid mem it provided for darficason of guidancs only. D ssgrers are not
restricted to e bid bems shown
e Humber Descspson Uit
20100 Comrets Masorry Bricges oY
(LR Corarete Masorry Seal o
02 2000 Compmasian Joint Sasier Sreformed i tomeris (widn) L=
02 002 Masorry dndhors Typal Mo 4 Bars Each
2 5005 Masorry dndhors Typal Mo & Bars Each
- (-] Masorry dndwrs Trpol Mo & Bars Exh
Pa Plan Quantlt 2 01 Mascery fndhors Typel Mo ¥ Bas Each
y y 2 B2 Masorry dndhors Typoal Mo & Bars Each
2 02 Mascery s Typel Mo 8 B Each
N s ooy o s s =
2 H105 Mascery e chors TypeS 508 inch Each
Guidance for Structures: Yaots Myt o 6 e P
. SZETS Mascery o dhors TypeS T8 inch Each
;. 502 5120 Masonry fndhors TypeS 1 inch Each
(See General Guidance) posgn Erotnctve S aoe Trastment P
Select: 0128 Frosressed Gmer Tym | 284nch L=
0136 Erosressed Gimer Tym | 36dnch LE
e Concrete masonry items measured by volume e e o
. : : 30155 Erosressed Gimer Ty | SdWinch LE
o Bar steel reinforcement items measured by weight PRI Freest e Tl 70 -
. =TT Erosressed Gimer Tym | F2Wnch 3
DO n_ot SEI ect: 15040100 Gonaess Masonry G ulvrts GY
S 505 400 Ear o0l Roinforement HE B 13
e Piling Items propstriiiibaupvinssiertbomund s
. . 1505 0805 Bar Zael Roindorcoment HE Goated s e
e Maintenance or repair items Totn B S Mt 18 o =
05 0108 Seruct ol Stesl Carbon =)
5086 00 Sruct o Stesl HE [
5085 2000 EBeoaring Pacs Elastomeric Non- Laminated Exh
5085 2610 Baarng Pads Slastomeic Laminated Each
50063008 Welded St Shear Conredons T4 x 4 Inch Each
30 Welded Stud Shoar Conrectors T8 x & Inch Exh
05 3018 Walded Stud Shear Conmedors T8 w 6 Inch Each
5086 3020 Welded Stud Shear Conredors T8 x T inch Each
15006 3025 ‘Welded Saud Shear Gonredors 78 x & Inch Each
5086 4000 Seal Diaphragre (msnrs) Each
Fage 10t 2
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Waork Type:

Pay Plan QGuantity
Example Bid ltem List
Structural Bid hems

MOTE: Example Bid Rom st proided for darification of guidancs ony. Diesgrers ane ot

e m Number
5085 B
500 00
S0
51404400
140445
514040
S5m0
6050
040400
5040500
E120106
12000
120406
1450
1602
[ ETe
[ ey
160207
[ ETe
BT
LM
R
BT
SO OEE

EPVD0E0
S2V0080
ESV0080
EPVD0E0
S2V0080
SSV0080

Work Type:

reetriched 50 S bid e s shown,

Descepion
Baarng hamemislies Fied | sructm)
Boaring Amsemblies Expansion (sTucare)
Pile Poris
Elor Draine Type G
Elor Oraine Type GG
Eloor Draing Type M
Dampomofirg
Rusberized Memirans Watpmafing
Shopen Farin g Concmie
Slops Paving Grushed hogregae
ip Lindlercran 6 nch
ipe Lindlercran Unperforased &-Inch
Fipa Unclerrain Wrapped &-inch
Ak fasemmioles for Steol Plate Beam Gu ad
Eance (hain Link 45t
Eence Chain Link 5t
Ferce Chain Link S5t
Eance Chain Link 151
Fence Chain Link 85t
Gecrontie Fatric Type DF
Geotendle Fabric Type R
Gactetie Faric Typs HR
Gecteie Fatric Type ©
QM Correte Stuctures SOrinder

Bar Gouplors, 112 Inah
Bar Couplers, B8 Ind
Bar Couplers, W4 Indh
Bar Gouplors, T8 Inah
Har Couplers, 1 Inch
Bar Couplers, 1108 Inchy

FageZoiZ

Pay Plan Quanitity
Example Bid lbem List
Traffiec Control Bid hems

Uit
Eaeh
Each
Each
Eaeh
Eaeh
Each

g

RRERE

Each
Each
Each
Each
Each
Each

MOTE: Ewampis Sid mem it pm dcsd for darficaton of guidans an. Desgrens are not

e m Number
431000
B O
A 0106
HEME
TR
016
[ETRE]
Y
S O
[ er]
[T
B (405
[EET
B 6
4 O
AT O
[ERAT
AT 0N
[l
s
AT 5SS
[ EE
[ ]
[ T
AT 05
T b
[T
[T
BT 05T
T OG5S
[
[ ]
T OT0E
0TS
Srors
rore
BT OTEY

resriced o e bid boms shown

Descépgon
Trafic Contral Sgre Fusd Message
Fasement Markng Sart 4 4nch
Eavement Marking Epay 4-Indh
Bavement Marking Sméormed Blasic 4inch
Fasement Markng Sar: 6 4nch
Farement Marking Epay &-Indy
Fawement Marsng Predormed Slasic Gdnch
Bavement Marking Charrelizing Paird 84nah
Favement Marking Charmelizing Epaxy Sinch
Favement Marking Charmelizing Sreformed Hassc §inch
Pawerment Marng Same Day Paine $nch
Eaement Marking Same Dy Epaoy 44nch
Eaement Marking Same Dy Bairt Sinch
Fasement Marking Same Dy Epaoy 64nch
Removing Fawement Markings
Eaement Marking o Farg
Easemment Marking Cur Epcy
Fasement Marking Cur Famp Faing
Eavement Marking Gurb Bamp Epony
Pasament Marking Curd Hamp Profoamed Flastc
Eaement Marking Sop Line Bant 124nch
Faement Markng S2op Line Epay 12-nch
Eavement Marking S0 Line Bmformed Flasic 124nd
Faverment Marking S%op Line Pant 184nch
Eaement Marking S2op Line Epoy 18-nch
Eawement Marking S20p Line Bmformed Flasic 18ind
Farvernent Marking Stop Line Paint 24nch
Farvernent Marking S2op Lire Epory 24-Inch
Eaement Marking Ssop Line Smformed Plasic 2indy
Eawement Marstig Parsng Stal Paing
Bavement Marking Sarking Stal Epaxy
Bavement Marking Sarking Sal Srdomed Hlassc
Fasement Marking Diagonal Epay 6-Indhy
Eawerent Marking Diagonal Bant S4nch
Eawvement Marking Diagonal Epary & Inch
Bavement Marking Dagonal Smdormed Blasic Srch
Favement Marking Diagonal Fant 124mch

Fage 1 of2
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LE
LE
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LF
LF
LE
LE
LF
LF
LE
LE
LF
LF
LE
LE
LF
LF
LE
LE
LF
LF
LE
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Pay Plan Quantity
ey

Specific Guidance for Traffic Control:
(See General Guidance)

Select:

¢ Temporary pavement markings measured linearly

Do not select:
e Each items
e Dayitems

Pay Plan Quantity
Example Bid ltem List
Work Type: Traffic Contral Bid lems
MOTE: Ewampie Bid mem i1 prvdded for darficaton of guidanos any. O ssgrens are not
restriched to S bid Bems shown

Fem Mumber Descipion Uit
EATOTH avement Marking Diagonal Epcwy 12-nch LE
AT Eaerment Marking Diagonal Fedormed Slasic 124nch LE
SATOTH Eavoment Markng Diagonal Epowy 18-Inch LE
ST Earerment Markng Diagonal Pant 2 4inch LE
AT T4 Eaverment Markng Diagonal Epowy 34-Inch LE
A4S Faverment Marking Diagonal Fedormed Slasic 244nch LE
TGS Eavoment Marking Grsswalk Saint 6inch LE
ST Earerment Markng Crosswalk Spoey §-lndh LE
AT Favement Markng Crosswalk Sreformed Flasic Binch LE
BT Favement Markng Crosswalk Saint 124mch LE
BT OTTE Favernent Marking Crosswalk Epowy 12 LE
AraT avement Marking Cosswalk Sreformed Slasic 124nch LE
AT OTED Eavement Marking Creswalk Saint 184nch LE
AT 0TS Favement Markng Crosswalk Spoy 18 LE
4T OTE Favement Marking CGrosswalk Froformied Flasic 184nch LE
AT 0803 avement Marking henal Enfomement Bars Epouy 24nd LE
AT 0805 Eavement Marking henal Enfomement Bars Preformed Saste Mdnch LE
TR0 S Farement Marking Raised Famersd Tape 4-ind LE
TS 19 High Berk 2t Tape LE
BTN Paverment Marking Concmes Comugated Median Faint
AT 08 avement Marking Concmte Comugased Median Epay E
480100 Lo cating Mo Fassng Zones
A0 Temperary Bareement Marking 4-Inch LE
40200 Temperary Paverment Marking Refecsw Bunt 4 mch LE
420300 Temporary Bavement Marking Refecswn Tane 4-inch LE
420400 Temporary Eavement Marking R emoralbie Tape d-nch LE
AT Temperary Bareement Marking Charnelizing Sinehy LE
EL Temperary Barvement Marking & harnelizing Removable Tape Sirch LE
6420900 Tempaorary Savement Marking Ston Line 12.nch LE
6431000 Temporary Favement Marking S5op Line Removabie Tape 12-nch LE
A0 Temperary Barverment Marking Stop Line 18 Inch LE
120 Temporary Farvement Marking Stop Line Removabie Tape 18-Inch LE
6421300 Temporary Faverment Marking 5500 Line 24-Inch LE
6431400 Temporary Favement Marking S5op Line Removabie Tape B4-inch LE
6431500 Temporary Barverment Marking D iagomal 124nch LE
AT Temperary Bareement Marking D iagonal R emovabie Tape 12-nch LE

PageiotZ



Pay Plan Quantity

Specific Guidance for Electrical:

(See General Guidance)

Select:

e Linear items — wiring, conduit, etc

Do not select:

e Lump sum fraffic signals or lighting

e Each items

Work Type:

Pay Plan Quantity
Example Bidltem List

Electrical Bid ltems

MOTE: Exampio Bid Bem 52 proviced for darfication of guidance only. Desgners are not

e Mumber
[t o)
S04
L0105
55 0108
[-REa
[0 e
EEL 0124
50126
[N o
50130
EEL 0144
G5 0146
SLL04E
550150
[
&85 0210
[t LY
[l
[ e
[

[ ]
G55 25

S 0243
[

(RN
[
[
[
[
[ eb]
[t ]
G55 ETS
S 280
[

restrched 50 S bid be e shown

Descdpson

Gable In Duct 2@ MG

Gl In Dt 24 WNG

Cialnin I Duact 26 WG

Gk I Dot 248 WG

Ciakie In Deact 2410 NG

Ciakie In Dt 32 WNG

Cialnin I Dot 34 WG

Gk I Dt 346 WANG

Ciabio In Duct 38 MNG

Cainle I Dusct 31 0 AW

Cialnin I Dot 44 WG

Gable In Duct 46 MG

Gl In Dt 448 WNG

Cainle I Dusct 41 0 AN

bl Trafe Signal 312 AWG

Gable Tra®c Signal 314 AWE

Cabe Trafc Sigral 412 AWE

il Trafe Signal 414 NWG
Gable Tra®c Signal 510 AWE
Gable Tra®c Signal 512 AWE

Cabie Trafc Signal 514 AWG
sl Trafe Signal T10 AW

Gable Tra®c Signal 7412 AWGE
Gabie Trafhc Sigral 714 AWE

Cabio Trafc Sigral 910 AWE

bl Trafe Signal 912 AWG

Gable Tra®c Signal 914 AWE

Cabie Trafc Signal 1210 NG
Cabie Trafc Signal 12412 ANG
Cabin Trafc Signal 12414 A0NG
Cable Tra®c Signal 1510 AWE
Cabio Trafc Signal 1512 ANG
Gl Trafhe Signal 1514 A0NG
Gl Trafhc Signal 1910 ANG
Gable Tra®c Signal 1912 AWE
Cabe Trafc Signal 1914 NG
Cabin Trafhc Signal 21412 NG

Fage Zafd
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Pay Plan Quantity
Example Bid ltem List
Work Type:  Electrical Bid ltems

MOTE: Example Bid om 5t proWded for darificaton of guidanos only. Diesmgrers are ot
resricted 10 8 bid bems shown

em Number Descépson Uinit
BEL0E Corit g Metalic 3 id-nch LE
20110 Condut Hgd Metalic 1 dnch LE
G20 Gorct Bgd Mesalic 1 1idinch LE
22 Corit Bgd Metalic | 1124nch LE
[-ETE Corduit Bgid Matalic 2 dreh LE
82 0130 Conut Fgd Metalic 2 112ineh LE
G2 013 Gort Bgd Metalic 3 dnch LE
BELON4 Corit Bgd Metalic 3 1124nch LE
82 0148 Condut Hgd Metalic 4 dnch LE
[rder Gondut Rigd Normesallio Sdhecdule 40 Sd-ndy LF
=100 Coreit Bgd Normesallic Schecde 40 14ndy LE
20 Cemeut Bgd Mormssallic Schsduls 40 1 1d-Ind LE
82 OG0 Comcut Bigid Mormesallic Schecule 40 1 - indy LE
[T Coredit Bgd Normesallic Schecude 40 24ndy LE
82 0G0 Cemeut Bgd Mormesallic Scheduls 40 2 12 Ind LE
82 O Comcut Bgid Mormesallic Shecule 40 3ndy LE
=10 Coreit Bgd Normesallic Schecde 40 4indy LE
200 Corit Bgd Normwsallic Schecde 50 34 Inch LE
82 00 Cemeut Bgd Mormesallic Scheculs 80 1dndy LE
82 01 Comcut Bigid Mormesallic Scheculs 80 1 1d-Ind LE
[T Coreit Bgd Normsallic Schecde 50 1 12 Indy LE
2 0 Ceneut Bgd Mormesallic Scheculs 80 2ind LE
82 000 Comcut Bigid Mormesallic Schecule 80 2 1/Z2-Indy LE
-1 Coreit Bgd Normesallic Schecude 80 3nd LE
82 (00 Cemeut Fgd Mormstallic Scheculs 80 4indy LE
82 M0 Comcut Reniormed Themosssng Resn 2ndy LE
(XL Goncut Relnfomed Themmosesing Resn 3-nd LF
2 41 Cenut Bpindormed Thammossmng Hesn dindy LE
[t Concut Speaal ZHnch LF
G52 0510 Gonoult Spedal 2 12 Ind LF
-1 Comaut Spedal Hreh LE
82 6 Comcut Spadal 3 12 Indy LE
EE Concut Speaal 44nch LF
-1 ot Spedal frch) LE
82 070 Orin Duct 2-Indh LE
82 800 Conuit Loop Detedtor LE
[orde: ] Loop Detector Hots LF
Fags 1ot

Pay Plan Quantity
Example Bid Item List
Work Type: Electrical Bid lfems

MOTE: Exampie Bid Bem |52 pro woed for darfication of guidance only. Desgnersare not
ramrictid o e bid be s koW

e Mumber Descépson Unit
[T Gable Tra®c Signal 2114 AWS LF
8 0 e Type UE 212 ANG Grunded LE
55 0310 Caie Type LS 242 MNG LE
55 015 Cale Type UF 210 ANG LE
5 400 Commurication Calle Fowed LE
M Communication Catle Trendhed LF
A5 410 Commnication & aihe Inetaled in Condut LE
5 0505 ElecTical Wire Trafic Signals 14 AWGE LE
U010 Elecsical Wire Trafic Signals 12 AWGE LE
B8 015 Elacmical Wirs Trasie Signals 10 AWGE LE
) Elacmical Wir Trafic Signals 8 AWG LE
[ Elecmical Wi Trafic Signals 6 AWS LF
8 O Elecsical Wire Trafic Signals 4 AWE LE
55 O35 Elecsical Wir Trafic Signals 2 WG LE
55 0510 ElecTical Wi Lighing 12 AWG LE
655 0615 Elecsical Wi Lighing 10 AWS LF
8 2 Elecical Wirs Lighing & AWG LE
8 2 Elacmical Wim Lighing & AWNG LE
G55 (550 Elecrical Win Lighang 4 AWG LF
G55 (55 Elecrical Win Lighang 2 AWG LF
8 Elecical Wirs Lighiing 1 AWG LE
B8 L Elacmical Win Lighting 10 AN LE
55 (70 Loop Detector Lead in Cadle LF
5 (500 Locp Detecior Wre LE
LA oncut HOPE 4 Dud 1 14 nch LE
L0 Concut HOFE Direcional Bom 4-Ouct 1 1d-Inchy LE
ET4.0106 Gale 113 Gom municaton & Fair LF
a2 Galle TS Communicaion 12 Bair LE
a4z Galle TS Communicaion 25 Bair LE
14000 Caiie Mcmwave Datecior LE
T4 0500 Remove Gabie LF
T4 400 Henasall Gable LE
ETEO005 Imatal Fiser Opfie Cable Ousdoor Slant 60T LE
SO0 Inazall Fiber Optic Cable duadaor Blart 24-CT LE
G800 Inssall Fiber Opte Gable Ousdoor Flant 36-GT LF
RS Irasall Fiber Opfc Gable duidoor Bark 4507 LE
TR TE Inasall Fiber Optic Cable Ouadaor Blant T2.0T LE
Page 3cf4



Pay Plan Quantity
Example Bid Item List
Work Type:  Electrical Bid ltems
MOTE: Ewampie Sl e st priced for darfication of guidanoe only. Designers are nat
ramrcten t e i e ShoW

Mo Mumber Dezosptan [
6780096 Imstail Fiber Ope Canle Dustoor Slant 96-CT [
ETA044 Iratall Filbor Opsic Calble Dutdoor Sart 144-C7 LE

Pay Plan Quantity

C |
Example Bid Items for Various Work Types

la DA Hamao mes
IS LU 1o als IJ

licte ~Ff avr

® LiS13 O 8Xaiti

amip
clarification of guidance only

e Designers aren't restricted to the Bid ltems on
the example lists

¢ Plan Examiners will not compare Bid Iltems
selected by designers to the example lists

Fagodofd

Pay Plan Quantity

Estimator Instructions

Pay Plan Quantity

E————————
Instructions for adding **P** to
Schedule of Items for both:

e Estimator

In Estimator, enter the Pay Plan Quantity

L Tms-port designation of **P** in the Supplemental Tree
Description field far the item

27



Pay Plan Quantity

Estimator Instructions

Pay Plan Quantity

3%

:'thl c&m wmw
PG PRETS

T orvdng i Lis ama:
Epatlisation Yaar 03 _ Han-Paticipatig Fund ada ¥

Mon-Bid tem: ||
Piz-Etablished Price: [

I g
- [m

4 [ e o e, RO N SR SEWER. |50 Fimprt knm Seq o 12607

i) fompmtpoimirerlasnitliie il | RIS e DI — LR
. . 0 O, NCMONING LIOEMALALE (LD Eslimatad Guanths ‘luﬂnn

- Ll o S, PO T CHR EWER (1D Extrrated Frice 5 £ a0ann Eupp, Dacc: Ragured. []
T T ot i moae SR i e L

+ e O LS, AT PR L i

H

4

+

:

:

"

{:::x:imz:?:’m
In Estimator, if the item has a Supplemental
Description, enter the Pay Plan Quantity — ~
designation of **P** after the Supplemental p——

Description for the item

Estirnesbmd Price Lock: ]

el Poposa e T | [0 Trns*porl PES‘ enter the Pay Plan
Quantity designation of **P** in the
Supplemental Description field for the item

Chasge Close

Pay Plan Quantity

Trnseport lnstructions

Frofect 10600711 Caseg

Projeet Ban Sog r . 00BC)

Hem Momber 04 123% & B
Esimakid Quariy 173 oo LF i
- Supp. Deec. Requied: [F] ek o
Schedule of ltems
- Combine Wil Lk e I Ve a1 :
m:::'n::::':ﬂ blun-Parbcip aing Fundl € ok | g e b R L in PES
e Price 7 .
i In Trnseport PES, if the item has a R L ! SR PR
Eximaked Prim Lock: [ e ! i ! R : Showmg P
spirnesaceae || SUPplemental Description, enter the Pay i

o T gt ' wrmn
g '

Plan Quantity designation of **P** on the
second line of the Supplemental Description
field for the item

S T

|
.uuu-nu. T oy
'

|
100
'

M. sewakpm | e msmonies
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Implementation
e District's discretion as to when it can be worked
into PSE's

e Everything is available for immediate
implementation

e District's encouraged to implement as soon as
they can

29

Pav Plan Nitantitu
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L
Implementation

o Districts should stop using the previous Bridge
special provision that includes a list of pay plan
quantity items and start using **P** mechanism

* Will look to expand Pay Plan Quantity to more
items and possibly revise thresholds in the future



2.3.3. Implementation Guide for Recommended Workload Reduction Strategy 3

Recommended .
e WLRS Implementation Strategy
3 Make the contractor responsible for collecting quantity tickets and delivering
them to TxDOT on a daily basis.

1. Description

e In several districts within TxDOT, inspectors are collecting tickets from trucks as they become
available. Other districts are collecting tickets once or twice a day, while yet another district
allows the contractors to collect tickets and drop them off with a TxDOT official. Collecting
tickets is viewed as a very time consuming activity; consequently, a more efficient method for
collecting tickets is to allow the contractors to collect their own tickets and give then to TxDOT
at the end of the day.

e Currently, tickets are collected for two main reasons, to verify quantity for payment and to check
the yield as construction is ongoing.

2. Potential Benefits or Intent
e By shifting responsibility to contractors for collecting tickets as they are delivered on-site and
delivering them to TxDOT on a daily basis, this will free-up inspector time for other inspection
obligations.
e This will allow the inspector to focus more on traffic control and on the lay down operations.

3. Implementation Strategy
3.1. In an effort to use in-house inspector time more efficiently, the contractor should be responsible
for collecting the quantity tickets from trucks coming on-site instead of having TxDOT
inspectors collecting them. The contractor should turn in these quantity tickets to TxDOT once a
day.
3.2. The inspector should be present at the lay down operations and observe the collection of tickets

4. Conditions for Successful Implementation and Cautions

e This strategy is recommended for projects that:
o Have seasoned inspectors that have a good working relationship with the contractor
o On auniform lay-down job
o Have very small quantities or intermittent deliveries under conditions where the project

engineer or inspector can visually determine the approximate quantity delivered (Iowa 2008).

e Even though the collection of the tickets will be the responsibility of the contractor, the inspector
should be present at the lay operations and observe the collection of tickets (Iowa 2008).

e There is a risk that the contractor will send in faulty tickets, but precautions should be taken to
prevent such actions.

5. Anticipated Cost for Implementation
e Anticipate no impact on indirect or direct project cost.

6. Examples
e Tickets need to be collected from truck deliveries including:

30



o HMA
o Lime and Cement Treated Bases
o Flexible Base

7. References

Iowa Department of Transportation (Ilowa DOT). (April 2008). lowa DOT Construction Manual.
Available at http://www.erl.dot.state.ia.us/APR_2008/CM/frames.htm.

2.3.4. Implementation Guide for Recommended Workload Reduction Strategy 4

Recommended
Strategy

WLRS Implementation Strategy

Reduce the number of specification items and combine items and quantities for

4
payment.

1. Description

Several TxDOT officials highlighted the problem that many pay items have numerous sub-items
that create confusion and make inspection, testing, and measurement very difficult and time
consuming. One example is striping, which anecdotally is reported as having “hundreds” of
separate but similar bid items. The overwhelming feeling is that similar bid items should be
combined into a single item.

This workload reduction strategy is closely related to strategy 2, “Use Lump Sum or Plans
Quantity Approach to Payment.” Specification items should be reviewed to determine which
items could be combined into a single lump sum bid/pay item that will reduce the amount of
measuring and tracking required.

2. Potential Benefits or Intent

Reducing the number of bid items will decrease complexity and confusion.

In addition, reducing the number of bid items will simplify the testing, measurement, and
payment process.

Because of the extensive number of bid items (i.e., 20,000+ according to TxDOT officials), this
workload reduction strategy, along with strategy 2, has the potential to significantly reduce the
amount of time spent on measuring and tracking pay items for payment. The PMC felt this
strategy should be initiated immediately since it will likely take time to implement but the results
would be tremendously beneficial and long-lasting.

3. Implementation Strategy
3.1. Work with the Construction Division and TxDOT Specification Committee to form a sub-

committee to oversee the consolidation of the current specification items.

3.2. Identify time-consuming bid items that need to be reduced and can provide for the most time

savings.

3.3. TxDOT’s bid item structure needs to be modified and revised. Most other states have

significantly fewer bid items than TxDOT.

3.4. Assign responsibility to experts to modify the current specifications by combining as many

items as possible.

31



3.5. It is recommended that this strategy be implemented with enough time to have the modifications
incorporated into the next specification revision in 2014.

3.6. NOTE: As an alternative, this workload reduction strategy could be the subject of a future
research project that would analyze the current specifications and identify specific pay items
that show the greatest potential for reducing time spent measuring. The research would include
incorporating a framework for implementing a TxDOT Lump Sum bidding, payment, and
measurement process the combines numerous pay items into one lump sum item.

. Conditions for Successful Implementation and Cautions

e Reduce the number of pay items and sub-items in order to reduce confusion and inefficiency.

e Combine and reduce pay items in so far as it does not compromise quality.

e During the interviews with TxDOT employees, it was brought up that the time spent measuring
these multiple bid items was usually disproportional to the cost of the items. It is recommended
that items with multiple bid items that are low risk and low cost items be combined.

. Anticipated Cost for Implementation

e Implementation will require a significant amount of time and money to go through and reduce
the current specification items. However, this upfront cost will be offset by the future savings for
measurement and inspection.

. Examples

e Pay items that are strong candidates for consolidation include: Landscaping, Signals, Traffic
Stripes and Markers
o It was recommended in our interviews with TxDOT experts that traffic striping has hundreds

of similar items that could be reduced down to prevent confusion.

e Currently TxDOT has approximately 21,000 pay items. The following state DOTs and the
number of total bid items they have are significantly less than TxDOT.
o Washington DOT approximately has 1,600 bid items in total
o California DOT approximately has 4,600 bid items in total
o Kansas DOT approximately has 3,400 bid items in total

e TxDOT has approximately 700 traffic stripes and marking pay items. Other states have
significantly fewer bid items associated with traffic stripes and markings.
o Washington DOT has approximately 57 traffic stripes and markings bid items
o California DOT has approximately 71 traffic stripes and markings bid items
o South Carolina DOT has approximately 116 traffic stripes and markings bid items
o Kansas DOT has approximately 159 traffic stripes and markings bid items

e California is currently in the process of streamlining their specifications in order to make it easier
for bookkeeping and to reduce complexity.

. References

e Suszko, Chuck. Chief of the Office of Construction Engineering, California Department of
Transportation. Telephone 916-227-7314. Email Chuck.Suszko@dot.ca.gov. Telephone
conversation on March 5, 2008.

. Attachments for Recommended WLRS 1

e Attachment 1: List of Washington DOT’s traffic stripes and markings bid items
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Table 2.2: Washington DOT Traffic Stripes and Markings Standard Items (57)

http://www.wsdot.wa.gov/Design/ProjectDev/EngineeringApplications/StandardItems.htm

Standard Unit of Includes Obsolete (no longer used) Ibid Items .
Ttem Measure Standard Item description Section
Number
6806 L.F. PAINT LINE TRAFFIC
6807 L.F. PLASTIC LINE TRAFFIC
6808 L.F. EMBOSSED PLASTIC LINE TRAFFIC
6809 L.F. PROFILED PLASTIC LINE TRAFFIC
6810 L.F. PROFILED EMBOSSED PLASTIC LINE TRAFFIC
6813 L.F. GROOVED PLASTIC LINE TRAFFIC
6817 L.F. PAINTED WIDE LINE TRAFFIC
6818 L.F. PLASTIC WIDE LINE TRAFFIC
6827 L.F. PAINTED WIDE LANE LINE TRAFFIC
6828 L.F. PLASTIC WIDE LANE LINE TRAFFIC
6833 EACH PLASTIC TRAFFIC ARROW TRAFFIC
6845 L.F. PROFILED PLASTIC WIDE LANE LINE TRAFFIC
6854 L.F. PAINTED BARRIER CENTER LINE TRAFFIC
6855 L.F. PLASTIC BARRIER CENTER LINE TRAFFIC
6856 S.F. PAINTED CROSSWALK LINE TRAFFIC
6857 S.F. PLASTIC CROSSWALK LINE TRAFFIC
6858 L.F. PAINTED STOP LINE TRAFFIC
6859 L.F. PLASTIC STOP LINE TRAFFIC
6860 EACH PAINTED TRAFFIC ARROW TRAFFIC
6862 EACH PAINTED ACCESS PARKING SPACE SYMBOL TRAFFIC
6863 EACH PLASTIC ACCESS PARKING SPACE SYMBOL TRAFFIC
6864 EACH PAINTED HOV LANE SYMBOL TRAFFIC
6865 EACH PLASTIC HOV LANE SYMBOL TRAFFIC
6866 EACH PAINTED BICYCLE LANE SYMBOL TRAFFIC
6867 EACH PLASTIC BICYCLE LANE SYMBOL TRAFFIC
6870 EACH PAINTED TRAFFIC LETTER TRAFFIC
6871 EACH PLASTIC TRAFFIC LETTER TRAFFIC
6878 EACH PAINTED RAILROAD CROSSING SYMBOL TRAFFIC
6879 EACH PLASTIC RAILROAD CROSSING SYMBOL TRAFFIC
6880 EACH PAINTED DRAINAGE MARKING TRAFFIC
6881 EACH PLASTIC DRAINAGE MARKING TRAFFIC
6882 HUND RAISED PAVEMENT MARKER TYPE 1 TRAFFIC
6884 HUND RAISED PAVEMENT MARKER TYPE 2 TRAFFIC
6886 HUND RAISED PAVEMENT MARKER TYPE 3 TRAFFIC
6887 EACH WHITE PLASTIC RUMBLE BAR TRAFFIC
6888 L.F. TEMPORARY PAVEMENT MARKING TRAFFIC
6889 HUND RECESSED PAVEMENT MARKER TRAFFIC
6892 MI. SHOULDER RUMBLE STRIP TYPE TRAFFIC
6893 MI. CENTERLINE RUMBLE STRIP TRAFFIC
9237 EACH PAINTED YIELD LINE SYMBOL TRAFFIC
9238 EACH PLASTIC YIELD LINE SYMBOL TRAFFIC
9239 EACH PAINTED YIELD AHEAD SYMBOL TRAFFIC
9240 EACH PLASTIC YIELD AHEAD SYMBOL TRAFFIC
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Standard

Unit of Includes Obsolete (no longer used) Ibid Items .
Ttem Measure Standard Item description Section
Number
9241 EACH PAINTED SPEED BUMP SYMBOL TRAFFIC
9242 EACH PLASTIC SPEED BUMP SYMBOL TRAFFIC
9243 EACH PAINTED AERIAL SURVEILLANCE FULL MARKER TRAFFIC
9244 EACH PLASTIC AERIAL SURVEILLANCE FULL MARKER TRAFFIC
9245 EACH PAINTED AERIAL SURVEILLANCE 1/2 MARKER TRAFFIC
9246 EACH PLASTIC AERIAL SURVEILLANCE 1/2 MARKER TRAFFIC
9247 EACH PAINTED ACCESS PARKING SPACE SYMBOL WITH BACKGROUND | TRAFFIC
9248 EACH PLASTIC ACCESS PARKING SPACE SYMBOL WITH BACKGROUND | TRAFFIC
9362 EACH PAINTED ACCESS PARKING SPACE SYMBOL TRAFFIC
9363 EACH PLASTIC ACCESS PARKING SPACE SYMBOL TRAFFIC
9364 EACH PAINTED HOV LANE SYMBOL TRAFFIC
9365 EACH PLASTIC HOV LANE SYMBOL TRAFFIC
9370 EACH PAINTED DRAINAGE MARKING TRAFFIC
9371 EACH PLASTIC DRAINAGE MARKING TRAFFIC
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2.3.5. Implementation Guide for Recommended Workload Reduction Strategy 5

Recommended }
Strategy WLRS Implementation Strategy
5 Use equipment technology for the measurement of temperature and
segregation in HMA.
. Description

e Advances in technology have proven to increase productivity and efficiency among workers in
all industries. Within DOTs around the country, machines such as Intelligent Compactors and
pavers with thermal imaging bars are performing tasks that inspectors used to perform manually.
This use of equipment technology can be very time-efficient and can provide computer printouts
of stiffness, temperature, etc., that are recorded automatically rather than taken manually. Hence,
there are a few technologies that are currently available (or will be soon) that can be used to
reduce the inspection workload and increase inspection efficiency.

e TxDOT is currently using a system called Pave-IR, which uses thermal imaging to provide real-
time measurements of material surface temperature. The Pave-IR test system continuously
performs these profiles, providing more coverage and better documentation of thermal
uniformity as compared to the existing test method (Sebesta 2007).

Potential Benefits or Intent

e By incorporating technology into projects, inspectors could spend time on other activities while
the machines could be used to augment the inspector’s activities. As new technologies become
available, TxDOT should endeavor to be on the cutting edge — their road network is large, and
consequently, the time-savings might be substantial.

e The thermal imaging system allows for the sample of all the material as it is being laid down, not
just a random sample as in current practice. This helps both TxDOT and contractors ensure a
good quality pavement (Sebesta 2007).

. Implementation Strategy

3.1. Continue evaluation projects with TTI and contractors to encourage the use of thermal imaging
technology.

3.2. Modify the specification to allow for the acceptance of thermal imaging data reports.

3.3. Provide an incentive structure for contractors who implement this new technology. For example,
encourage bidders to submit two bids: one with and one without the use of thermal imaging.

3.4. In the future, it would be beneficial for TxDOT to work with contractors and paver
manufacturers to make the thermal imaging technology part of their paver or as an option to
retrofit existing equipment.

Conditions for Successful Implementation and Cautions

e The thermal imaging technology is not readily available yet for commercial use. However,
TxDOT can work to expand the availability of Pave-IR to contractors on their projects.

e In addition, TxDOT can work with contractors and paver manufacturers to integrate the thermal
imaging technology to make the technology readily available.

. Anticipated Cost for Implementation
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There is the initial cost for contractors to upgrade their paving equipment and this cost will likely
get passed along to TxDOT in their project cost. However, the slight increase in cost will be
offset with the greater control over pavement quality.

With the real time data that is produced, contractors can detect any problems in the pavement
quickly. There is a significant cost savings here because it can prevent having to replace an entire
section of pavement.

6. Examples

Currently, TxDOT has partnered with Texas Transportation Institute and several paving
contractors around the state to field test the Pave-IR system. TTI has used the new system on
about 15 construction projects throughout its development and implementation. Currently, TTI is
assisting with two TxDOT projects in the Odessa District and one in the Houston District.
Currently, the Pave-IR system has to be attached to the back of the paver (Sebesta 2007).

7. References

Sebesta, Stephen. (2007). “Partnership Tests Quality-Control Device for Asphalt Pavement”.
Texas Transportation Researcher, Volume 43, Number 2. Available at
http://tti.tamu.edu/publications/researcher/newsletter.htm?vol=43 &issue=2 &article=10&year=20
07.

2.3.6. Implementation Guide for Recommended Workload Reduction Strategy Specialty 1

Recommended
Strategy

WLRS Implementation Strategy

Completely outsource entire projects to consultants to manage and inspect all

SP 1 aspects of the project.

1. Description
In order to address the high number of projects but comparatively small in-house inspection force,
state DOTs have begun to completely outsource entire projects to consultants to manage and inspect.

2. Potential Benefits or Intent

Outsourcing part or all of infrastructure projects helps to (Moore, Segal, McCormally 2000):
Achieve improved quality

Accommodate peak demand

Speed project delivery and meet deadlines

Gain access to expertise

Improve efficiency

Cut or contain costs.

By outsourcing entire projects, TxDOT would be able to better manage a high number of
projects and make sure they are properly staffed with qualified inspectors without increasing the
number of in-house inspectors. As a result, this will free-up in-house inspector time for other
duties.

o
o
o
o
o
o
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3.1

3.2

. Implementation Strategy
. Develop a Consultant Administration Manual that defines consultant contract and field

administration procedure throughout TxDOT. Possible topics to be covered include: when to use
consultant contracts, what monitoring is required by TxDOT, and define the role and
responsibilities of each party.

NOTE: As an alternative, this workload reduction strategy could be the subject of a future
research project that would evaluate similar programs in other states and public agencies and
would develop a best practice third part consultant project management process.

Conditions for Successful Implementation and Cautions

In Florida, the process is administered using a professional services contract. This is
recommended so that FDOT can choose firms based on qualifications for the management of
projects.

It is important to get guidelines and procedures set up now for consultant administration so that
TxDOT can be ready to implement this strategy when the construction budget rebounds.

The third-party inspectors are expected to have the same qualifications as those required of DOT
inspectors and will have the same responsibilities for verifying that the contractor is working in
accordance with the project plans and specifications. The DOT will have full access to all of the
third-party’s inspection reports and testing results.

The third-party consultant will be required to have a supervising engineer that will be responsible
for reviewing all documents and test results before they are submitted to the DOT.

. Anticipated Cost for Implementation

There will be an increase in the indirect project cost associated with administering the third-party
contracts.

There will be an increase in direct project cost because third-party services are typically more
expensive than in-house costs.

. Examples

In South Carolina, they completed an accelerated bonding program where they completed 27
years worth of work in 7 years, which was approximately 4 times their normal construction
budget. During those seven years, they actually hired two experienced consulting firms to
manage 100 projects. In the management of projects, it was anywhere from the complete
development of the plan from proposals and field inspection to just doing the field inspection if
they already had the plans developed. The accelerated bonding program in South Carolina went
very well.

In Florida and Virginia, they give entire projects to the consultant and only have one DOT
employee who oversees them.

. References

Alvarado, Julio. State Engineer for Construction, Arizona Department of Transportation. Phone
602-712-7323. Email jalvarado@azdot.gov. Telephone conversation on April 1, 2008.

Arizona Department of Transportation (ADOT). (January 2007). Consultant Construction
Administration Manual. Available at
http://www.azdot.gov/Highways/constgrp/PDF/CCAManual.pdf.
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e Blanchard, Brian. (2008). Director of Construction, Florida Department of Transportation.
Phone: 850-414-4140. Email: brian.blanchard@dot.state.fl.us. Telephone conversation on March
20, 2008.

e Adrian T. Moore, Geoffrey F. Segal, and John McCormally. (September 2000). “Infrastructure
Outsourcing: Leveraging Concrete, Steel, and Asphalt with Public-Private Partnership”. Policy
Study No. 272. Available at http://www.reason.org/ps272.pdf.

e Shealy, Danny. Director of Construction, South Carolina Department of Transportation. Phone
803-737-1308. Email shealydr@dot.state.sc.us. Telephone conversation on March 7, 2008.

2.3.7. Implementation Guide for Recommended Workload Reduction Strategy Specialty 2

Recommended }
Strategy WLRS Implementation Strategy
SP 2 Require the contractor to provide independent consultant QC/QA services.

1. Description
In order to augment limited in-house personnel, state DOTs have begun to use independent third
parties that are retained by the contractor. The DOT is able to specify the required qualifications and
responsibilities of the third-party inspectors, but the contractor will be responsible for administering
the contract.

2. Potential Benefits or Intent
e Instead of TxDOT directly outsourcing inspection services to a third-party and alternatively
requiring the contractor to be responsible, TxXDOT would reduce the administrative burden of
managing the consultant contract. This would reduce in-house inspection efforts, while ensuring
unbiased results.

3. Implementation Strategy

3.1. Establish guidelines for the responsibilities of each party involved in the independent consultant
QC/QA contract.

3.2. Establish a prequalification process for the contractor and TxDOT to both approve the
consultant.

3.3. Test the strategy on a few pilot projects to measure the effectiveness.

3.4. NOTE: As an alternative, this workload reduction strategy could be the subject of a future
research project that would evaluate similar programs in other states and public agencies and
would develop guidelines for implementing a successful independent consultant QC/QA
program in TxDOT.

4. Conditions for Successful Implementation and Cautions

e TxDOT would need to establish a prequalification process, where the consultant is approved by
both the contractor and TxDOT.

e The third-party inspectors are expected to have the same qualifications as required of TxDOT
inspectors and will have the same responsibilities for verifying that the contractor is working in
accordance with the project plans and specifications. TxDOT will have full access to all of the
third-party’s inspection reports and testing results.
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The third-party consultant will be required to have a supervising engineer that will be responsible
for reviewing all documents and test results before they are submitted to TxDOT. The engineer
will be licensed and will sign all of the documents.

By having the contractor responsible for administering the consultant contract, it will reduce the
administrative burden for the DOT. If entrusting the contractor with this responsibility is viewed
as a significant conflict of interest, the alternative would be to have TxDOT administer the
consultant contract directly.

5. Anticipated Cost for Implementation

This strategy would reduce the indirect project cost because TxDOT would not have to
administer the consultant contract. However, it would increase the direct project cost because the
contractor’s bid would increase as a result of the new responsibility.

6. Examples

Pay items that could be included in contractor provided independent consultant QC/QA services
include: Seal Coat or Overlay, Embankment, Subgrade Compaction.

In Virginia, they had a few pilot projects with contractor QC/QA. The contractor hired an
independent inspection firm and provided that service through the contract, where VDOT did
some limited oversight and sampling. In these cases, the contractor had to hire an inspection firm
that reported to VDOT. There was a potential conflict of interest because the consultant was
hired and paid by the contractor but technically working for the state. However, it was successful
but some projects required more oversight than others. Virginia has not fully embraced this as a
way of doing business yet.

7. References

Liston, Dan. Director of Construction, Virginia Department of Transportation. Telephone 804-
786-2847. Email daniel.liston@vdot.virginia.gov. Telephone conversation on March 13, 2008.
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Chapter 3. Conclusions and Recommendations

TxDOT and other state DOTs are experiencing inspection workforce shortages that can be specifically
addressed by identifying workload challenges and implementing creative solutions. Overall, 31
workload reduction strategies were identified by TxDOT and other state DOTs to address 10 key
workload challenges within TxDOT. These strategies show promise at increasing inspection and testing
efficiency and decreasing unproductive time spent on activities that involve low risk pay items or
particularly time consuming tasks. A workshop with TxDOT personnel was conducted and the 31
workload reduction strategies were ranked on eight criteria, with an emphasis on highlighting strategies
with the greatest potential of decreasing inspection time without increasing construction project costs or
reducing the overall quality of the end product. As a result of the workshop analysis, the top workload
reduction techniques with the potential to provide the most benefit to TxXDOT have been identified.
Guidelines were developed for implementing the top 5 ranked and two special workload reduction
strategies within TxDOT. More detailed information and guidelines for the Top 10 workload reduction
strategies will be included in the final report that will be completed on October 31, 2008.

References

Hanna, A.S., Taylor, C.S., and Sullivan, K.T. “Impact of extended overtime on construction labor
productivity.” Journal of Construction Engineering and Management, ASCE, Vol. 131, No. 6, 2005, pp.
734-739.

Warne, T.R. NCHRP Synthesis 313: State DOT Outsourcing and Private-Sector Utilization.
Transportation Research Board of the National Academies, Washington, D.C., 2003.
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Appendix. Preliminary Workload Reduction Strategies

Al.  Workshop Participants
1. Karl Bednarz- San Angelo Director of Construction
2. David Belser- QA Program Manager
3. Thomas Bohuslav- Director of Construction Division
4. Glenn Eilert- Inspector Development Program (IDP)
5. Charles Gaskin- Houston Director of Construction
6. Darlene Goehl- Engineer
7. Caroline Herrera- Branch Manager Geotechnical, Soils and Aggregates
8. Paul Hoelscher- Abilene Director of Construction
9. Tom Hunter- Lutkin Director of Construction
10. Richard Izzo- Engineer
11. Lisa Lukefahr- Branch Manager Rigid Pavements and Concrete Materials
12. Johnnie Miller- Branch Manager Traffic Materials
13. Duane Schwarz- Waco Director of Construction

14. Steve Strmiska- Engineer
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A2. List of Preliminary Workload Reduction Strategies

WLRS

Sub-
Strategy
Num.

Workload Reduction Sub-Strategy

A. Modify Inspector Training Methods

Create checklists for selected pay items that help inspectors prioritize inspection elements and direct them to

1 . .
relevant inspection documents.

> Create construction training matrices that document training required of, and received by, inspectors on TxDOT
projects (e.g. inspection, lab technician) (see info sheet for more).

3 Have consultants administer all or a portion of inspector training.

4 Convert inspector training courses to Computer-Based Training Courses as much as possible to make training
easier to obtain.

5 Increase or improve Site Manager system training to reduce double data entry and reduce time spent on

paperwork.

B. Increase Inspector Effectiveness and Efficiency Through Certification

6 Work with a third-party to develop and administer a more extensive QC/QA certification program.
7 Require compatible or equivalent certifications for in-house inspectors, consultants, and contractors for the area
of work they will be inspecting.
Accept certain NICET and ASTM QC/QA certifications (to be selected by TxDOT experts).
9 Simplify TxDOT concrete certification process
Require workers who will inspect concrete to have their ACI certification first before being eligible to
9a . .
complete the TxDOT concrete certification.
9b Replace TxDOT concrete certification with ACI certification for as many pay items as feasible.

C. Outsource Testing and Inspection to a Third-Party

10 Outsource inspection and measurement of low-risk pay items to third-party consultants.

10a Landscaping

10b Seeding

10c Traffic Stripes and Markings

11 Outsource some specialty inspection items.

I1a Steel Painting
11b Welding

l1c Involving Hazardous Materials

12 Use third-party consultant inspectors to perform inspection for SW3P.

13 Completely outsource entire projects to consultants to manage and inspect all aspects of the project.

D. Establish a More Extensive Contractor QC Program

14

Replace some TxDOT QC testing with more extensive contractor QC testing.

15

Use contractor QC/QA results in lieu of TxDOT QC/QA results for measurement and as a basis for payment.

E. Share More Risk with the Contractor by Permitting Them to Have More Control

16

Require the contractor to provide independent consultant QC/QA services.

16a

Seal Coat or Overlay
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WLRS

Sti;ltl:egy Workload Reduction Sub-Strategy
Num.
16b Embankment
16¢ Subgrade Compaction
17 Use Lump Sum or Plan Quantity approach to payment where the contractor certifies compliance so that TxDOT
does not have to measure.
17a Bridge Projects
17b Fencing
17c Guardrail
17d Landscaping
17e Lighting
17f Seeding
17g Sidewalks
17h Signing
17j Signals
17k Traffic Stripes and Markings
18 Make the contractor responsible for collecting quantity tickets and delivering them to TxDOT on a daily basis.
19 Make the contractor responsible for on-site concrete testing (e.g. slump, air, temperature, making cylinders).

F. Streamline Specifications to Simplify the Inspection Process

20 Convert some specifications to performance-based specifications.

20a HMA

20b Landscaping

20c Seal Coats

20d Seeding

20e Traffic Stripes and Markings

21 Reduce the number of specifications and combine items and quantities for payment.

G. Use Alternative Delivery Methods

22

Use more Design-Build project delivery systems, where the design-builder provides QC (and possibly QA).

H. Optimize the Use of Inspection Resources

23 Reduce the amount of time inspectors spend testing at the HMA plant.

23a Replace an employee whol works full-time at the plant with an employee who works part-time at the plant
and only pulls samples twice a day.

23b Take HMA samples at the site in lieu of taking samples at the plant.

23c Use a certified QC/QA bond and weigh program where non-DOT plant employees are certified in an effort

to reduce TxDOT inspectors at the plant.

I. Implement the Usage of Technology to Decrease Inspection Requirements

24

Use equipment technology for the measurement of temperature and segregation in HMA.
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WLRS

Sub-
Strategy | Workload Reduction Sub-Strategy
Num.
25 Modify specification to allow the replacement of density measurement with stiffness in order to encourage the
use of high-tech "Intelligent Compactors".
26 Standardize information provided to contractors for input into GPS controlled construction machinery.

J. Reduce Paperwork and Data Entry

27

Use off-the-shelf shared-access software system for contractors to submit required inspection data and reports.

K. Implement Performance Warranties and Warranty Bonds

Work with industry and contractors to establish contractor supplied long-term incentivized performance

28 warranty (non-bond based) on specific pay items.
28a Bridge Components

28b Highway Lighting System

28c HMA

28d Portland Cement Concrete Pavement

28e Signal Installation

29 Require surety-issued warranty bonds on specific pay items.
29a HMA

29b Landscaping

29¢ Seal Coats

29d Traffic Signals

29¢ Traffic Stripes and Markings
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A3. Workload Reduction Strategies Information Sheets
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Workload Reduction Strategy Information Sheet 1

1. Workload Reduction Strategy (WLRS):
A. Modify Inspector Training Methods

2. WLRS Implementation Strategy:

No. |Description

1 Create checklists for selected pay items that help
inspectors prioritize inspection elements and direct them
to relevant inspection documents.

3. Background and Context:
Florida has developed checklists or what they refer to as “guidelists” that provide guidance for all major tasks
that need to be completed relevant to construction inspection. The guidelists also highlight critical
requirements, which are items that if not properly performed, have a high probability of causing problems
during the construction phase. In addition, Arizona has created massive checklists or what they refer to as
“quantlists” that cover every aspect of their work. The quantlists are described as allowing for an objective
evaluation of construction processes. The motivation behind the development of these checklists is for
inspectors to know what the most important items to inspect are and reference where to find additional
relevant inspection documents. These checklists document expected quality requirements and monitor
construction processes to make sure that the end product meets established quality standards.

4. Specific Example or Application:
Some of the types of inspector guidelists developed in Florida include:

1. Environmental
Compliance
Earthwork
Drainage
Base

Asphalt
Concrete
Bridge Structures
Signalization
9. Lighting

10. Grassing

11. Landscaping

PN R WD
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http://www.dot.state.fl.us/construction/CONSTADM/guidelist/guideindex.htm

Reported or Expected Benefit:

The reality is that departments of transportation are facing a shortage of inspection personnel. It is
important that inspection is performed in the most efficient manner. Checklists will provide
inspectors knowledge of what items are the most critical to inspect as well as the proper procedure for
inspection. In addition, inspection checklists provide for good documentation of what has been
inspected on projects. This documentation will be especially useful if inspection services are
outsourced to third parties or as evidence if a project goes to litigation. Florida and Arizona have
already developed comprehensive checklists that TxDOT could use as a model for adapting to their
needs.
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Workload Reduction Strategy Information Sheet 2

1. Workload Reduction Strategy (WLRS):
A. Modify Inspector Training Methods

2. WLRS Implementation Strategy:

No. | Description

2 Create construction training matrices that document
training required of, and received by, inspectors on
TxDOT projects (e.g. inspection, lab technician).

3. Background and Context:
Arizona has created training matrices to show what certifications are required for employees
in their Construction Group. This was originally created for engineers-in-training to show
what certifications they have currently completed and what additionally is needed in the
future for permanent status or promotion.

4. Specific Example or Application:
The types of inspector matrices developed in Arizona include:

Construction Inspection Certification Matrix

Construction Lab Technician Certification Matrix

Landscape Inspection Certification Matrix

Survey Technician Certification Matrix

Traffic Signal and Lighting Certification Matrix

Construction Office Certification Matrix

7. Transportation Engineering Associate (TEA) Certification Matrix
http://www.dot.state.az.us/Highways/ConstGrp/Training.asp

Al S

5. Reported or Expected Benefit:
It would be useful to incorporate training matrices into the IDP program already developed in
TxDOT. The matrices would categorize the various levels of construction inspectors
depending upon training certifications and level of experience. Matrices will be beneficial
for TxDOT to be able to easily identify how qualified their in-house staff is and identify what
areas have a need for further training or certifications. An additional benefit would be that
third parties would be able to easily identify what levels of inspectors they had on-staff
according to TxDOT’s classifications.

52



Workload Reduction Strategy Information Sheet 3

1. Workload Reduction Strategy (WLRS):
A. Modify Inspector Training Methods

2. WLRS Implementation Strategy:

No. |Description

3 Have consultants administer all or a portion of inspector
training.

3. Background and Context:
Florida and Arizona augment their training by in-house personnel with consultants. The
reason behind this is there are not enough in-house personnel to handle all of their training.

4. Specific Example or Application:
1. In Arizona and Florida, they have training classes that are prepared and/or administered
by consultants.
2. In Arizona, consultants are hired for training courses based on an individual basis
depending on the particular skill set required for the training.

5. Reported or Expected Benefit:
TxDOT could provide additional training to their in-house staff by using consultants to
augment their training program. This would allow TxDOT to increase the skills of their
personnel without an additional strain on their internal resources.
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Workload Reduction Strategy Information Sheet 4

. Workload Reduction Strategy (WLRS):

A. Modify Inspector Training Methods

. WLRS Implementation Strategy:

No. |Description

4 Convert inspector training courses to Computer-Based
Training Courses as much as possible to make training
easier to obtain.

. Backeround and Context:

Florida is trying to convert their inspector training courses to Computer Based Training
(CBT). This will allow Florida to train inspectors virtually anywhere at any time.

Specific Example or Application:

The types of interactive inspector training courses that Florida is offering currently through
CBT include:

1. Asphalt Paving Level 1

2. Dirilled Shaft Tutorial
3. Earthwork Inspection
4. FDOT Concrete Field Inspector Course

5. FDOT Concrete Laboratory Inspector Course
6. Final Estimates Level 1
7
8
9.
h

. Hot Mix Asphalt Plant Inspection
. Hot Mix Asphalt Testing

Pile Driving Inspector's Tutorial
ttp://ctt.ce.ufl.edu/courseMaterials.aspx

. Reported or Expected Benefit:

Florida has experienced a significant increase in the ability to train large numbers of
inspectors. This has resulted in Florida increasing the skills of their new inspectors more
rapidly while decreasing the overall cost of training.
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Workload Reduction Strategy Information Sheet 5

. Workload Reduction Strategy (WLRS):

A. Modify Inspector Training Methods

. WLRS Implementation Strategy:

No. | Description

5 Increase or improve Site Manager system training to
reduce double data entry and reduce time spent on
paperwork.

. Backeround and Context:

TxDOT inspectors need more skills to navigate through Site Manager, especially the
seasoned inspectors who are accustomed to the standard data entry. By providing inspectors
training to improve their skills for using Site Manager, it will save time by reducing double-
entry and the amount of paperwork.

Specific Example or Application:

The type of inspector training courses that TxXDOT can implement to improve inspector skills

include:

1. Develop an in-house training program that will help inspectors keep up with the most
recent changes in the software and develop a certification process for Site Manager that
has multiple levels.

. Reported or Expected Benefit:

Training for Site Manager will improve the navigation skills of inspectors and save time by
reducing double-entry and paperwork. The inspectors may utilize for other inspection duties.
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Workload Reduction Strategy (WLRS):
B. Increase Inspector Effectiveness and Efficiency Through Certification

WLRS Implementation Strategy:

No. |Description

6 Work with a third-party to develop and administer a
more extensive QC/QA certification program.

Background and Context:

Several DOTs have begun to move towards certification programs to ensure that inspectors
on their projects are properly trained. This has been beneficial to maintain consistency of
inspection and testing in lieu of the growing trend toward increased contractor QC/QA and
outsourcing to consultants. The certification programs allow for the DOTs to ensure that
whoever is working on their projects has been certified for the area of work they are
responsible for.

Specific Example or Application:

1. South Carolina and Wisconsin have universities administer their certification programs
and they are responsible for certifying and decertifying workers.

2. Florida has a consultant administer their certification program.

3. Florida is converting their certification exams and training to computer based as much as
possible.

4. Wisconsin negotiates a cost per person per course to be the same for in-house personnel,
consultants or contractors.

Reported or Expected Benefit:

The certification programs allow for the DOTs to ensure that whoever is working on their
projects has been certified for the area of work they are responsible for. By having a third
party responsible for administering the certification program, it reduces the stress on in-house
resources. In addition, the third party can maintain a database documenting the certification
records. This enables TxDOT to increase inspector skill level and qualifications, while
decreasing the burden of administering an extensive certification program.
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Workload Reduction Strategy Information Sheet 7

Workload Reduction Strategy (WLRS):
B. Increase Inspector Effectiveness and Efficiency Through Certification

WLRS Implementation Strategy:

No. |Description

7 Require compatible or equivalent certifications for in-
house inspectors, consultants, and contractors for the
area of work they will be inspecting.

Background and Context:

There is a growing trend toward increased contractor QC/QA and outsourcing to consultants.
Several DOTs have begun to move towards certification programs to ensure that inspectors
on their projects are properly trained. As a result, state DOTs require compatible or
equivalent certifications for in-house inspectors, consultants and contractors for the area of
work they will be inspecting. This has been beneficial to maintain consistency of inspection
on DOT projects regardless of who is the responsible party.

Specific Example or Application:

1. South Carolina requires that anyone doing inspections on their projects has to be certified
in the area that they are doing inspection. This includes in-house, consultants and
contractors.

2. Florida does not require inspectors to sit through the certification training course and
allows them to just take the certifying exam. This is a way for workers with years of
experience to get certified while reducing the time and money spent on certification.

3. Wisconsin requires all workers to sit through the certification training. They will not
allow workers to “test-out” of certification training because they want everyone to be
familiar with their state’s specifications.

Reported or Expected Benefit:

Requiring compatible or equivalent certifications for all parties working on TxDOT projects
will improve consistency of inspection skills and qualifications. There are several options for
how TxDOT will administer their particular certification program, but there needs to be
emphasis put on consistency in an effort to maintain quality on their projects.
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Workload Reduction Strategy Information Sheet 8

. Workload Reduction Strategy (WLRS):

B. Increase Inspector Effectiveness and Efficiency Through Certification

. WLRS Implementation Strategy:

No. | Description

8 Accept certain NICET and ASTM QC/QA
certifications (to be selected by TxDOT experts).

. Backeround and Context:

Accepting NICET & ASTM certifications will allow more consultants to work for TxDOT
because many third-party consultants have these certifications already. Also allowing
TxDOT inspectors to replace or augment TxDOT concrete certifications with NICET and
ASTM might simplify TxDOT’s concrete certification process. ASTM and NICET
certifications are available for Asphalt, Soils, Concrete and Geotechnical.

Specific Example or Application:

NICET & ASTM certifications are accepted by other public departments and many
consultants are

ACI & NICET certified, including Terracon (consulting firm), who is certified for NICET &
ASTM and

they are capable of doing more material testing.

. Reported or Expected Benefit:

TxDOT will be able to reduce their in-house certification programs that overlap with NICET
and ASTM certifications. An increased number of consultants would be qualified to work
for TxDOT because many consultants already have these certifications.
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Workload Reduction Strategy Information Sheet 9

Workload Reduction Strategy (WLRS):
B. Increase Inspector Effectiveness and Efficiency Through Certification

WLRS Implementation Strategy:

No. |Description

9 Simplify TxDOT concrete certification process.

Background and Context:

TxDOT has its own concrete certification program. In some districts, ACI is also accepted
for concrete but this is not standard throughout TxDOT and cannot replace TxDOT’s
certification. Many consultants are ACI certified for concrete because their other clients
require such certification, especially clients that are private businesses.

Specific Example or Application:

1. Require workers who will inspect concrete to have their ACI certification first before
being eligible to complete the TxDOT concrete certification (including in-house
personnel, third parties and contractors). The ACI certification will serve as a bare
minimum of knowledge for concrete inspection. As a result, the TxDOT concrete
certification will be able to be modified to reduce duplication of training and focus on
concrete inspection requirements specific to TxDOT.

2. Replace TxDOT concrete certification with ACI certification for as many pay items as
feasible.

Reported or Expected Benefit:

Adapting to ACI concrete certification will allow more consultants and contractors to be
qualified to work for TxDOT that are already ACI certified. Accordingly, being able to
reduce the TxDOT in-house certification for concrete will reduce in-house administration
efforts.
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Workload Reduction Strategy (WLRS):
C. Outsource Testing and Inspection to a Third Party

WLRS Implementation Strategy:

No. | Description

10 | Outsource inspection and measurement of low-risk pay
items to third-party consultants.

Background and Context:

Low-risk pay items can consume a significant amount of inspector time because inspectors
test and measure these items to ensure compliance with specifications. Many districts
reported that these items tend to receive less attention, which they feel is risky but necessary
when inspectors are busy and must carefully allocate their time. A preferred method for
dealing lot of time-intensive, low risk pay items is to outsource the testing and inspection to a
third- consultant. This would free up TxDOT inspectors’ time for monitoring high risk pay
items.

Specific Example or Application:

1. Outsource inspection and measurement of low-risk pay items including:
a. Landscaping
b. Seeding
c. Traffic Stripes and Markers

Reported or Expected Benefit:

Outsourcing low-risk items will free-up inspector time which can be better utilized on
high-risk items. The low risk items would not be completely set aside, but would instead be
inspected by a third-party, who may be inspecting numerous low risk items, resulting in a
significant time-savings for TxDOT inspectors.
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Workload Reduction Strategy Information Sheet 11

. Workload Reduction Strategy (WLRS):
C. Outsource Testing and Inspection to a Third Party

2. WLRS Implementation Strategy:

No. | Description
11 | Outsource some specialty inspection items.

. Background and Context:

Items that require specialty inspection training (such as welding) can be outsourced to
third-party consultants, who are better able to maintain the skills and certifications necessary
to perform the inspections. Currently, TxXDOT has their own specialty inspectors who drive
around various districts to perform inspections. Perhaps a more efficient method for
completing these inspections is to hire highly-qualified third-party inspectors who are likely to
be very responsive while also providing a skill that TxDOT needs.

. Specific Example or Application:

Inspection specialty items that could be outsourced include:

1. Steel Painting

2. Involving Hazardous Materials

. Reported or Expected Benefit:

It may not be very cost effective to keep in-house personnel qualified to perform specialty
inspections, whereas using a third-party who performs these types of inspections for many
clients might be very efficient. Third-party consultants can readily fill the demand for
inspection of these items when needed, reducing TxDOT’s need to have in-house inspectors
trained to perform specialty inspections.
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Workload Reduction Strategy (WLRS):
C. Outsource Testing and Inspection to a Third Party

2. WLRS Implementation Strategy:

No. | Description

12 | Use third-party consultant inspectors to perform
inspection for SW3P.

3. Background and Context:

Currently, TxDOT performs inspections to ensure compliance with the SW3P (Storm Water
Pollution Prevention Plan). These inspections are time consuming, and ensuring compliance
requires multiple inspections throughout the project. Consequently, this activity might be
outsourced to qualified third-party consultant inspectors using a professional service contract.
These consultants would report the results (and potential violations) back to TxDOT so that
TxDOT can ensure the contractor corrects any defects in the SW3P measures.

4. Specific Example or Application:

One type of SW3P measure is silt fencing, which is used to prevent silt and debris from
polluting nearby drainage culverts and ponds. A third-party consultant could be hired to
check the silt fencing on a project weekly to ensure it is intact. Likewise, numerous other
mitigation measures could be checked by the consultant on a routine basis. The consultant
could verbally notify the contractor of the problem but inform TxDOT of the problem so
TxDOT can officially notify the contractor to make a correction.

Another alternative might include putting more responsibility or liability on the contractor by
making them a co-permitee.

5. Reported or Expected Benefit:

Because SW3P compliance inspections are so time consuming, outsourcing of SW3P can
increase the amount of time available to TXDOT inspectors, which can be utilized for other
duties. Likewise, the consultant can develop special expertise in these compliance
inspections, which might result in noticing defects that might otherwise be missed by TxDOT
inspectors (who must divide their time among many activities).
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Workload Reduction Strategy Information Sheet 13

. Workload Reduction Strategy (WLRS):

C. Outsource Testing and Inspection to a Third Party

. WLRS Implementation Strategy:

No. |Description

13 | Completely outsource entire projects to consultants to
manage and inspect all aspects of the project.

. Backeround and Context:

In order to address the high number of projects but comparatively small in-house inspection
force, state DOTs have begun to completely outsource entire projects to consultants to
manage and inspect.

Specific Example or Application:
1. The third party inspectors are expected to have the same qualifications as required of
DOT inspectors and will have the same responsibilities for verifying that the contractor is
working in accordance with the project plans and specifications. The DOT will have full
access to all of the third party’s inspection reports and testing results.
2. The third party consultant will be required to have a supervising engineer that will be
responsible for reviewing all documents and test results before they are submitted to the
DOT.
3. In Florida and Virginia, they give entire projects to the consultant and only have one
DOT employee who oversees them.
4. In South Carolina, they completed an accelerated bonding program where they completed
27 years worth of work in 7 years, which was approximately 4 times their normal
construction budget. During those seven years, they actually hired two experienced
consulting firms to manage 100 projects. In the management of projects, it was anywhere
from the complete development of the plan from proposals and field inspection to just
doing the field inspection if they already had the plans developed.

. Reported or Expected Benefit:

The program in South Carolina went very well. Using third parties can assist in-house
inspection forces because they lack the time, experience and/or training to effectively enforce
quality control on their projects. By outsourcing entire projects, TxDOT would be able to
better manage a high number of projects and make sure they are properly staffed with
qualified inspectors without increasing the number of in-house inspectors. As a result, this
will free-up in-house inspector time for other duties.
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Workload Reduction Strategy Information Sheet 14

Workload Reduction Strategy (WLRS):
D. Establish a More Extensive Contractor QC Program

WLRS Implementation Strategy:

No. |Description

14 | Replace some TxDOT QC testing with more extensive
contractor QC testing.

Background and Context:

In order to reduce the in-house inspection workload, DOTs are shifting testing and inspection
responsibilities over to contractors by requiring contractor QC. States DOTs interviewed that
are currently requiring contractor QC include South Carolina, Florida, Arizona and Virginia.

Specific Example or Application:

1. Require the contractor to have a separate, designated QC manager.

2. In Virginia, the contractor is responsible for all the QC of the project, which covers
several items, not just HMA. The contractor is responsible to build to a certain standard
and the DOT oversees to verify if they met that standard.

3. The DOT needs to review contractor QC results and their focus will be on verifying that
the contractor’s tests are accurate.

Reported or Expected Benefit:

Overall, contractor QC programs reduces shift the responsibility for sampling and testing
over to the contractor. This has been successful at reducing the in-house inspection workload
in DOTs that have implemented contractor QC. This will allow TxDOT to focus more on
QA testing and acceptance.
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Workload Reduction Strategy Information Sheet 15

Workload Reduction Strategy (WLRS):
D. Establish a More Extensive Contractor QC Program

WLRS Implementation Strategy:

No. |Description

15 Use contractor QC/QA results in lieu of TXDOT QC/QA
results for measurement and as a basis for payment.

Background and Context:

There has been a general trend toward shifting the responsibility for QC/QA to contractors.

In order to reduce the amount of time that in-house inspectors spend testing and measuring,

Florida and Wisconsin have begun accepting contractor testing for payment and acceptance.

Specific Example or Application:

1. Florida uses contractor testing for payment and acceptance. FDOT does not view this as
a conflict of interest because they are verifying the tests and then paying the contractor
based on their tests. If there is a difference in the testing, they have a resolution testing
process. They have not had a problem with this.

2. In Wisconsin, contractors do the majority of all the testing, which is QC. QA testing is
done in-house or by consultants. QA 1is usually one for every 10 QC tests. The contractor
QC testing is used for payment.

Reported or Expected Benefit:

TxDOT inspectors spend a significant amount of time measuring for payment. Using the
contractor’s QC and measurements will free-up in-house inspector time for other duties. If
the contractor is already testing and measuring items, it will decrease the duplication of effort
if TxDOT does not go out and test and measure also. In-house inspectors will still verify the
contractor’s testing and measurements, but overall this will significantly reduce the amount
of time they spend measuring.
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Workload Reduction Strategy Information Sheet 16

Workload Reduction Strategy (WLRS):
E. Share More Risk with the Contractor by Permitting Them to Have More Control

WLRS Implementation Strategy:

No. |Description

16 | Require the contractor to provide independent
consultant QC/QA services.

Background and Context:

In order to augment limited in-house personnel, state DOTs have begun to use independent third
parties that are retained by the contractor. The DOT is able to specify what the qualifications and
responsibilities of the third party inspectors, but the contractor will be responsible for administering
the contract.

Specific Example or Application:

1. Pay items that could be included in contractor provided independent consultant QC/QA services

include:
a. Seal Coat or Overlay
b. Embankment
c. Subgrade Compaction

2. The third party inspectors are expected to have the same qualifications as required of DOT
inspectors and will have the same responsibilities for verifying that the contractor is working in
accordance with the project plans and specifications. The DOT will have full access to all of the

third party’s inspection reports and testing results.

3. The third party consultant will be required to have a supervising engineer that will be responsible

for reviewing all documents and test results before they are submitted to the DOT.

4. In Virginia, they had a few pilot projects with contractor QC/QA. The contractor hired an
independent inspection firm and provided that service through the contract, where VDOT did
some limited oversight and sampling. In these cases, the contractor had to hire an inspection firm
that reported to VDOT. There was a potential conflict of interest because the consultant was
hired and paid by the contractor but technically working for the state. However, it was successful
but some projects required more oversight than others. Virginia has not fully embraced this as a

way of doing business yet.

Reported or Expected Benefit:
Using third parties can assist in-house inspection forces because they lack the time, experience and/or
training to effectively enforce quality control on their projects. Instead of TxDOT directly
outsourcing inspection services to a third party and instead requiring the contractor to be responsible,
they would reduce the administrative burden of managing the consultant contract. This would reduce
in-house inspection efforts, while ensuring unbiased results.
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Workload Reduction Strategy Information Sheet 17

. Workload Reduction Strategy (WLRS):

E. Share More Risk with the Contractor by Permitting Them to Have More Control

. WLRS Implementation Strategy:

No. |Description

17 | Use Lump Sum or Plan Quantity approach to payment
where the contractor certifies compliance so that
TxDOT does not have to measure.

. Backeround and Context:

DOT inspection staffs are spending a large amount of time measuring and verifying pay
items. Inspector efficiency would be increased if certain measurement-intensive pay items
were changed to Lump Sum or Plan Quantity.

Specific Example or Application:

1. Florida recommends the following items as good Lump Sum candidates:
Bridge Projects

Fencing

Guardrail

Landscaping

Lighting

Seeding

Sidewalks

Signing

Signals

Traffic Stripes and Markings

TP o e o

http://www.dot.state.fl.us/rddesign/PPMManual/2008/Volumel/zChap22.pdf

2. Items listed in 4.1 above would also be beneficial as Plan Quantity to reduce the time

spent measuring. The contractor would be required to certify the quantities to TxDOT
for compliance to the Plans and Specifications.

For Lump Sum items, require the contractor to provide a schedule of values to break out
the quantities so TxDOT is able to quantify the cost of the changes, overruns and
underruns.

. Reported or Expected Benefit:

Using Lump Sum and Plan Quantity will reduce the time inspection staff spends measuring
in order to free-up inspector time for other duties.
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Workload Reduction Strategy Information Sheet 18

. Workload Reduction Strategy (WLRS):

E. Shift More Risk to the Contractor by Delegating Control

. WLRS Implementation Strategy:

No. | Description

18 | Make the contractor responsible for collecting quantity
tickets and delivering them to TxDOT on a daily basis.

. Backeround and Context:

In several districts within TxDOT, inspectors are collecting tickets from trucks as they become
available. Other districts are collecting tickets once or twice a day, while yet another district
allows the contractors to collect tickets and drop them off with a TxDOT official. Collecting
tickets is viewed as a very time consuming activity; consequently, a more efficient method for
collecting tickets is to allow the contractors to collect their own tickets and give them to TxDOT
at the end of the day.

Specific Example or Application:

In an effort to use in-house inspector time more efficiently, the contractor should be
responsible for collecting the quantity tickets from trucks coming on-site instead of having
TxDOT inspectors collecting them. The contractor should turn-in these quantity tickets to
TxDOT once a day. Tickets collected from truck deliveries include:

1. Treated Bases

2. HMA

. Reported or Expected Benefit:

By shifting responsibility for collecting tickets from in-house inspectors to contractors, this
will free-up inspector time for other inspection obligations.
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Workload Reduction Strategy (WLRS):
E. Shift More Risk to the Contractor by Permitting them to have More Control

WLRS Implementation Strategy:

No. | Description

19 | Make the contractor responsible for on-site concrete
testing (e.g. slump, air, temperature, making cylinders).

Background and Context:

TxDOT inspectors spend substantial time performing on-site concrete testing. It was
suggested during our interviews that this responsibility could be shifted to the contractors in
order to free up time for other inspection obligations. The contractor would perform the
concrete tests, and TxDOT would implement a QA process whereby they check the
contractors’ results to ensure they are achieving the quality required and perform fewer of
their own tests to verify the contractors’ results.

Specific Example or Application:

1. TxDOT may shift more risk to the contractor by requiring them to perform the following
concrete testing and responsibilities:
a. Slump
b. Air Entrainment
c. Temperature
d. Making Cylinders

2. TxDOT personnel may witness contractor testing. TxDOT may use the contractor’s test
results for acceptance.

Reported or Expected Benefit:

Require the contractor to be responsible for on-site concrete testing in order to free-up
TxDOT inspector time, which can be utilized for other duties. The contractor will also be
involved in a more central role for controlling quality.
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Workload Reduction Strategy (WLRS):
F. Streamline Specifications to Simplify the Inspection Process

WLRS Implementation Strategy:

No. |Description

20 | Convert some specifications to performance-based
specifications.

Background and Context:

There is a general trend within state DOTs to modify their specifications from prescriptive
specifications to performance-based specifications. This change is slowly being developed as
the responsibilities of state DOTs and contractors are being modified and redefined. TxDOT
has, likewise, modified some specifications from prescriptive to performance. However,
there are many other opportunities to convert various specifications within TxDOT to
performance specifications.

Specific Example or Application:
1. Potential pay items that could be converted to performance-based specifications include:
a. HMA
b. Landscaping
c. Seal Coats
d. Seeding
e. Traffic Stripes and Markings
2. Florida is moving towards performance-based specifications. FDOT is trying to get away
from telling the contractor what to use. They are concerned about the end result.

Reported or Expected Benefit:

Prescriptive specifications are currently used most prevalently within state DOTs. The shift
towards incorporating more performance-based specifications will simplify the measurement
process to free-up inspector time for other duties. Likewise, performance specifications can
be paired with warranties to allow the contractor to have more control over the quality of the
product they provide while also providing some assurance to TxDOT that the product
accepted will perform as expected. The best contractors will like this shift, but marginal
contractors (or smaller contractors who are risk-averse) will resist implementation.
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. Workload Reduction Strategy (WLRS):

F. Streamline Specifications to Simplify the Inspection Process

. WLRS Implementation Strategy:

No. |Description

21 | Reduce the number of specifications and combine items
and quantities for payment.

. Backeround and Context:

It was brought to our attention that many pay items have numerous sub-items that create
confusion and make inspection, testing, and measurement very difficult and time consuming. One
example is striping, which anecdotally is reported as having “hundreds” of separate but similar
items. The overwhelming feeling is that similar pay items should be combined into a single item.

Specific Example or Application:
1. Pay items that need to be reduced include:
a. Landscaping
b. Signals
c. Striping
2. California is currently in the process of streamlining their specifications in order to make
it easier for bookkeeping and to reduce complexity.

. Reported or Expected Benefit:

Reduce the number of pay items will decrease complexity and confusion. In addition, it will
simplify the payment process.
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. Workload Reduction Strategy (WLRS):

G. Use Alternative Delivery Methods

. WLRS Implementation Strategy:

No. | Description

22 | Use more Design-Build project delivery systems, where
the design-builder provides QC (and possibly QA).

. Background and Context:

Design-Build is emerging as an alternative delivery method for DOTs in contrast to
traditional Design-Bid-Build. Design-Build combines design, construction and inspection
into a single contract. Design-Build projects allow the contractor to participate early in the
design process and as a result have been found to reduce costs and accelerate construction.
While there are many benefits to this delivery method, perhaps one of the most important is
the ability to make the D-B contractor responsible for their own testing and inspection.
TxDOT can define their role as simply QA or independent assurance.

Specific Example or Application:

1. Design-Build alternative delivery contracts include:
a. Design-Build
b. Design-Build-Maintain
c. Design-Build-Warranty

2. Florida uses many design-build projects, which saves on inspection costs. It is a single point of
responsibility where the Design-Build firm is responsible for design, construction and
inspection services. Florida has created detailed Design-Build Guidelines.
http://www.dot.state.fl.us/construction/DesignBuild/DB%20Rules/DesignBuildGuidelines.doc

3. In Arizona, QC is the responsibility of the Design-Builder but QA sampling and testing is an
option to be required by the Design-Builder. ADOT is always responsible for Quality
Verification, Independent Assurance and final acceptance. Arizona has created a detailed
Design-Build Manual. http://www.azdot.gov/Highways/ConstGrp/PDF/DesignBuildGuide.pdf

. Reported or Expected Benefit:

Design-Build projects have proven to reduce costs and accelerate the construction process.
In addition, there is a significant reduction in inspection time required by the DOT because
the design-builder assumes quality responsibilities and documentation. Incorporating a
maintenance or warranty period into a design-build contract will also increase the
contractor’s focus on quality. In Arizona, the payment method is lump sum with an
agreement as to monthly payments according to the contractor’s schedule. This also reduces
inspector time usually spent measuring.
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1. Workload Reduction Strategy (WLRS):
H. Optimize the Use of Inspection Resources

2. WLRS Implementation Strategy:

No. |Description

23 | Reduce the amount of time inspectors spend testing at
the HMA plant.

3. Background and Context:
Inspectors are spending a significant amount of time testing at the HMA plant. In Virginia,
inspectors have been removed from the HMA plant and have instead focused on field
sampling. The responsibility of plant testing has been shifted to plant employees through a
certified HMA QC/QA bond and weigh program.

4. Specific Example or Application:

1. Replace an employee who works full-time at the HMA plant with an employee who
works part-time at the plant and only pulls samples twice a day. This will allow the
inspector to spend more time inspecting and testing at the site.

2. Take HMA samples at the site in lieu of taking samples at the plant. Taking samples at
the site instead of at the plant would reduce the need for TxDOT inspectors to be present
at the plant all the time. The results from the on-site testing can be used and substituted
for plant samplings.

3. Virginia uses a certified HMA QC/QA bond and weigh program where non-DOT plant
employees are certified in an effort to reduce TxDOT inspectors at the plant. They took
their people out of the HMA plants several years ago and do QC/QA at the site now. The
field inspectors will take the temperature, density testing, visual inspection (lay down,
straight edging, roller patterns, etc.) to inspect and accept the product. The plant
materials inspectors are asphalt plant employees who go through the VDOT certification
program and then are bonded. The batch operator, the bond and weigh person, will send
VDOT a form once a day that specifies how many tons of asphalt were sent to that
project that day. If the tickets do not add up to that total, then they will deduct the
difference from the tickets delivered on-site.

5. Reported or Expected Benefit:
By reducing or eliminating the time inspectors spend at the plant, this will allow inspectors to
work more efficiently by spending their time on other duties on-site.
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Workload Reduction Strategy (WLRS):
I. Implement the Usage of Technology to Decrease Inspection Requirements

WLRS Implementation Strategy:

No. | Description

24 | Use equipment technology for the measurement of
temperature and segregation in HMA.

Background and Context:

Advances in technology have proven to increase productivity and efficiency among workers in all
industries. Within DOTs around the country, machines such as Intelligent Compactors and pavers
with thermal imaging bars are performing tasks that inspectors used to perform manually. This use
of equipment technology can be very time-efficient, by providing computer printouts of stiffness,
temperature, etc., that are recorded automatically rather than taken manually. Hence, there are a
few technologies that are currently available (or will be soon) that can be used to reduce the
inspection workload and increase inspection efficiency.

Specific Example or Application:

Few applications in this context are as follows:

1. Infrared bars for the temperature measurement of the running plant
2. Radars for any segregated areas in HMA mat

Reported or Expected Benefit:

By incorporating technology into projects, inspectors could spend time on other activities
while the machines could be used to augment the inspectors’ activities. As new technologies
become available, TxDOT should endeavor to be on the cutting edge — their road network is
large, and consequently, the time-savings might be substantial.
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1. Workload Reduction Strategy (WLRS):

I. Implement the Usage of Technology to Decrease Inspection Requirements

2. WLRS Implementation Strategy:

No. | Description

25 | Modify specification to allow the replacement of

density measurement with stiffness in order to
encourage the use of high-tech "Intelligent
Compactors''.

3. Background and Context:

Intelligent Compaction (IC) is an evolving technology in the US but in Europe it has been widely
used for several years. IC refers to vibratory rollers that are equipped with units that measure
stiffness and temperature during compaction. This will control compaction to prevent under-
compaction and over-compaction of materials. This technology can be applied with common
highway materials, including soils, aggregate and HMA.

4. Specific Example or Application:

1.

2.

The high-tech “Intelligent Compactors” measure stiffness. The current specification would have
to be modified to allow for the replacement of density measurement with stiffness.

IC provides precise and consistent compaction results and also provides detailed documentation
of compaction quality and temperature. This could reduce the time that in-house staff spends
taking density and temperature measurements. Instead they would simply have to review the
documented results that the IC provides.

The documentation results that the IC provides could also be used as contractor’s proof of
performance. This may be used as a basis for pay of bonus and penalties, as well as for
performance related to warranties.

In the future, the data and material properties collected from IC could be used to develop
performance-based specifications that correlate long-term performance and properties produced
during construction.

5. Reported or Expected Benefit:

There are several benefits associated with integrating IC technology in TxDOT specifications. The
inspector workload would be reduced significantly because of the reduction in density measurements.
IC automatically adjusts compaction, which will allow for more consistent compaction and increased
quality on projects. The IC documentation results could be used for several purposes including QC
documentation, determination of bonus and penalty pay, performance-based specifications and
warranties.
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Workload Reduction Strategy (WLRS):
I. Implement the Usage of Technology to Decrease Inspection Requirements

WLRS Implementation Strategy:

No. |Description

26 |Standardize information provided to contractors for
input into GPS controlled construction machinery.

Background and Context:

Currently GPS controlled construction machinery is being used by many construction
companies across the country. TxDOT needs to standardize information provided to
contractors so that this technology can be implemented on TxDOT projects.

Specific Example or Application:

1. Contractors should be encouraged to use GPS controlled construction machinery. As a
result, TXDOT needs to provide digital files to the contractor for input into the GPS
controlled construction machinery.

2. In-house inspectors will not have to spend time verifying survey and instead can check
that the GPS units are calibrated properly. This will reduce inspection time as a result.

3. The GPS controlled construction machinery potentially could increase consistency and
quality on the project with the use of automated construction.

Reported or Expected Benefit:

Using GPS controlled construction machinery has the potential to save time and money on
TxDOT projects. This will significantly reduce the time inspectors spend verifying survey
and could increase quality on projects because of the accuracy the technology provides.
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. Workload Reduction Strategy (WLRS):

J. Reduce Paperwork and Data Entry

. WLRS Implementation Strategy:

No. | Description

27 | Use off-the-shelf shared-access software system for
contractors to submit required inspection data and
reports.

. Backeround and Context:

Inspectors spend a great deal of time on administrative duties. By using a shared-access
software system, they will be able to better manage and track in-house and contractor
inspection data and reports. In addition, there could be additional project documentation that
could be controlled with this system.

Specific Example or Application:
1. Use a web-based fully automated system like Constructware® so that contractors can
upload electronic paperwork and efficiently communicate with TxDOT for items such as:

a. RFIs

b. Transmittals

c. Submittals

d. Meeting Minutes
e. Change orders

f. Reports

2. Create a way for contractors to upload their QC/QA testing and inspection reports for
review by TxDOT.

. Reported or Expected Benefit:

TxDOT inspectors could save a substantial amount of time by improved efficiency of data entry
and management. In addition, using a software system like Constructware ® will allow for
documents to easily be created, tracked and stored in the system.

NOTE: We are not endorsing Constructware®, but we do think the concept of a web-based
software system like Constructware® can be used efficiently within TxDOT.
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Workload Reduction Strategy (WLRS):
K. Implement Performance Warranties and Warranty Bonds

WLRS Implementation Strategy:

No. |Description

28 | Work with industry and contractors to establish
contractor supplied long-term incentivized performance
warranty (non-bond based) on specific pay items.

Background and Context:

Florida requires contractors to provide a “Value-Added” warranty on select pay items, which
are negotiated with industry that requires the contractor to meet certain criteria or threshold at
the end of a specified number of years. There is no surety bond associated with this type of
warranty. Instead, if the contractor fails to replace the pay items during the warranty period,
FDOT will revoke the contractor’s prequalification status or right to do work for FDOT for a
minimum of 6 months. There is a general trend within state DOTs to modify their
specifications from prescriptive specifications to warranties. This change is slowly being
developed as the responsibilities of state DOTs and contractors are being modified and
redefined.

Specific Example or Application:

Pay items that are covered under Florida’s “Value-Added” warranties include:
1. Bridge Components: Performance Period of 5 years

Highway Lighting System: Performance Period of 3 years

HMA : Performance Period of 3 years

Portland Cement Concrete Pavement: Performance Period of 5 years
Signal Installation: Performance Period of 3 years

il

Reported or Expected Benefit:

One main benefit of this type of warranty is that the risk is shifted to the contractor without
requiring the contractor to take out a surety bond, which can sometimes prove to be difficult.
In Florida, “Value-Added” warranties have been successful at reducing FDOT’s inspection
obligation. In addition, these performance warranties will reduce the amount of post-
construction maintenance requirements for TxDOT.
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Workload Reduction Strategy (WLRS):
K. Implement Performance Warranties and Warranty Bonds

WLRS Implementation Strategy:

No. |Description

29 | Require surety-issued warranty bonds on specific pay
items.

Background and Context:

Florida requires surety-issued warranty bonds on select pay items in order to reduce the
amount of in-house inspection that has to take place during construction. There is a general
trend within state DOTs to modify their specifications from prescriptive specifications to
warranties, which specify performance after a predetermined time in service. This change is
slowly being developed as the responsibilities of state DOTs and contractors are being
modified and redefined.

Specific Example or Application:
1. Pay items that are covered under Florida’s warranty bond requirement include:
a. Landscaping: 1 year warranty bond for maintenance, survival and condition of all
landscape items
b. Traffic Signals: 90-day warranty bond for repair or replacement
c. Traffic Stripes and Markings: 5 yr warranty bond for the total sum bid
2. Additional pay items suggested to be covered under a warranty bond include:
a. HMA
b. Seal Coats (because they often experience failures)

Reported or Expected Benefit:

In Florida, landscaping is not a problem anymore since they have required the warranty bond.
If the contractor is responsible for maintenance and repair of select pay items, this will relax
selected inspection obligations because the risk is now shifted over to the contractor.
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